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CALENDAR. 

1893. 

Sept.  25-29. 

Examination  for  Admission  to  the  Department  of  Litera- 
ture, Science,  and  the  Arts. 

Oct.  1. 

First  Semester  begins  in  all  Departments  of  the 
University. 

Nov.  — . 

Thanksgiving  Recess  of  three  days,  beginning  Tuesday 
evening,  in  all  Departments. 

Dec.  22. 

(Evening.)  Holiday  Vacation  begins  in  all  Depart- 
ments. 

1894. 

Jan.  9. 

Feb.  16. 

Feb.  19. 
April  13. 

June  28. 

Exercises  resumed. 

(Evening.)  First  Semester  closes. 

Second  Semester  begins. 

(Evening.)  Recess  begins,  ending  April  24  (evening). 
Commencement  in  all  Departments. 

COURIER  PRINT. 


FACULTY 


OF  THE 

DEPARTMENT  OF  LITERATURE,  SCIENCE,  AND  THE  ARTS. 


Professors  and  Assistant  Professors. 

JAMES  B.  ANGELL,  LL.D.,  President * 

ALBERT  B.  PRESCOTT,  Ph.D.,  M.D.,  Director  of  the  Chemical 
Laboratory,  and  Professor  of  Organic  Chemistry . 

Rev.  MARTIN  L.  D’OOGE,  LL.D.,  Dean,  and  Professor  of  the  Greek 
Language  and  Literature. 

CHARLES  E.  GREENE,  A.M.,  C.E.,  Professor  of  Civil  Engineering. 

WILLIAM  H.  PETTEE,  A.M.,  Professor  of  Mineralogy,  Economic 
Geology,  and  Alining  Engineering. 

JOSEPH  B.  STEERE,  Ph.D  .,  Professor  of  Zoology. 

EDWARD  L.  WALTER,  Ph.D.,  Professor  of  Romance  Languages  and 
Literatures. 

ISAAC  N.  DEMMON,  A.M.,  Professor  of  English  and  Rhetoric. 

ALBERT  H.  PATTENGILL,  A.M .,  Professor  of  Greek. 

MORTIMER  E.  COOLEY,  M.E.,  Professor  of  Mechanical  Engineering. 

WOOSTER  W.  BEMAN,  A.M.,  Professor  of  Mathematics. 

VICTOR  C.  VAUGHAN,  Ph.D.,  M.D.,  Professor  of  Hygiene  and 
Physiological  Chemistry,  and  Director  of  the  Hygienic  Laboratory . 

CHARLES  S.  DENISON,  M.S.,  C.E.,  Professor  of  Descriptive  Geometry, 
Stereotomy,  and  Drawing. 

HENRY  S.  CARHART,  A.M.,  Professor  of  Physics,  and  Director  of  the 
Physical  Laboratory. 

RAYMOND  C.  DAVIS,  A.M.,  Librarian. 

VOLNEY  M.  SPALDING,  A.B.,  Professor  of  Botany. 

HENRY  C.  ADAMS,  Ph.D.,  Professor  of  Political  Economy  and 
Finance. 

CALVIN  THOMAS,  A.M.,  Professor  of  Germanic  Languages  and  Lit- 
eratures. 

BURKE  A.  HINSDALE,  Ph.D.,  Professor  of  the  Science  and  the  Art 
of  Teaching. 

RICHARD  HUDSON,  A.M.,  Professor  of  History. 


*The  President  lectures  upon  International  Law  and  the  History  of  Treaties. 
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ALBERT  A.  STANLEY,  A.M.,  Professor  of  Music. 

JOHN  DEWEY,  Ph.D.,  Professor  of  Philosophy. 

FRANCIS  W.  KELSEY,  Ph.D.,  Professor  of  the  Latin  Language  and 
Literature. 

OTIS  C.  JOHNSON,  Ph.C.,  A.M.,  Professor  of  Applied  Chemistry . 

PALTL  C.  FREER,  Ph.D.,  M.D.,  Professor  of  General  Chemistry. 

* ANDREW  C.  McLAUGHLIN,  A.B.,  LL.B.,  Professor  of  American 
History. 

JOSEPH  B.  DAVIS,  C.E.,  Professor  of  Geodesy  and  Surveying. 

ASAPH  HALL,  Jr.,  Ph.D.,  Professor  of  Astronomy , and  Director  of  the 
Observatory. 

ISRAEL  C.  RUSSELL,  M.S.,  C.E.,  Professor  of  Geology. 

WARREN  P.  LOMBARD,  A.B.,  M.D.,  Professor  of  Physiology  and 
Histology. 

JACOB  E.  REIGPIARD,  Ph.B.,  Professor  of  Animal  Morphology. 

THOMAS  C.  TRUEBLOOD,  A.M.,  Professor  of  Elocution  and  Oratory . 

JOHN  C.  ROLFE,  Ph.D.,  Professor  of  Latin. 

PAUL  R.  DE  PONT,  A.B.,  B.S.,  Registrar,  and  Assistant  Professor  of 
French. 

CLARENCE  G.  TAYLOR,  B.S.,  Superintendent  of  Shops  in  Engineer- 
ing  Laboratory. 

GEORGE  HEMPL,  Ph.D.,  Assistant  Professor  of  English. 

EDWARD  D.  CAMPBELL,  B.S .,  Assistant  Professor  of  Metallurgy. 

JOSEPH  PL  DRAKE,  A.B. , Assistant  Professor  of  Latin. 

FRED  N.  SCOTT,  Ph.D.,  Assistant  Professor  of  Rhetoric. 

FRANK  N.  COLE,  Ph.D.,  Assistant  Professor  of  Mathematics. 

FREDERICK  G.  NOVY,  M.D.,  Sc.D.,  Assistant  Professor  of  Hygiene 
and  Physiological  Chemistry. 

ALEXANDER  ZIWET,  C.E.,  Assistant  Professor  of  Mathematics. 

GEORGE  W.  PATTERSON,  Jr.,  A.B.,  S.B.,  Assistant  Professor  of 
Physics. 

GEORGE  A.  HENCH,  Ph.D.,  Assistant  Professor  of  German. 

FRANK  C.  WAGNER,  A.M.,  B.S.,  Assistant  Professor  of  Mechanical 
Engineering. 

GOTTPIELF  C.  PIUBER,  M.D.,  Assistant  Professor  of  LListology. 

FRED  M.  TAYLOR,  Ph.D.,  Assistant  Professor,  of  Political  Economy 
and  Finance. 

ALVISO  B.  STEVENS,  Ph.C.,  Assistant  Professor  of  Pharmacy. 

DAVID  E.  SPENCER,  A.M.,  Acting  Assistant  Professor  of  History. 

WILLIAM  M.  ARNOLT,  Ph.D.,  Acting  Assistant  Professor  of  Oriental 
Languages. 


* Absent  on  leave  in  1893-94. 
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Instructors  and  Assistants. 

JOSEPH  L.  MARKLEY,  Ph.D.,  Instructor  in  Mathematics. 
WILLARD  K.  CLEMENT,  Ph.D.,  I>istructor  in  Latin. 

MORITZ  LEVI,  A.B.,  Instructor  in  French. 

FRED  MORLEY,  C.E.,  Instructor  in  Descriptive  Geometry  and  Draw- 
ing. 

ELMER  A.  LYMAN,  A.B.,  Instructor  in  Mathematics. 

HIRAM  A.  SOBER,  A.B.  Instructor  in  Latin. 

GEORGE  O.  HIGLEY,  B.S.,  Instructor  in  General  Chemistry. 
GEORGE  H.  MEAD,  A.B.,  Instructor  in  Philosophy . 

ALFRED  H.  LLOYD,  A.M.,  Instructor  in  Philosophy. 

RAYMOND  L.  WEEKS,  A.M.,  Instructor  in  French. 

JONATHAN  A.  C.  HILDNER,  A.B.,  Instructor  in  German. 
HERMAN  V.  AMES,  Ph.D.,  Instructor  in  History. 

GEORGE  REBEC,  Ph.B.,  Instructor  in  English. 

ERNST  VOSS,  Instructor  in  German. 

DAVID  M.  LICHTY,  M.S.,  Instructor  in  General  Chemistry. 
GEORGE  H.  ROWE,  B.S.,  Instructor  in  Electrical  Engineering. 
JOHN  O.  REED,  Ph.B.,  Instructor  in  Physics. 

BENJAMIN  P.  BOURLAND,  A.M.,  Instructor  in  French. 

JOHN  R.  EFF1NGER,  Ph.B.,  Instructor  in  French. 

LORENZO  N.  JOHNSON,  A.M.,  Instructor  in  Botany. 

HERBERT  F.  De  COU,  A.M.,  Instructor  in  Greek  and  Sanskrit. 
ELMER  L.  ALLOR,  B.S.,  Instructor  in  Astronomy. 

HENRY  B.  WARD,  Ph.D.,  Instructor  in  Morphology. 

ERNST  H.  MENSEL,  A.M.,  Instructor  in  German. 

LAWRENCE  McLOUTH,  A.B.,  Instructor  in  German. 

GEORGE  F.  METZLER,  Ph.D.,  Instructor  in  Mathematics. 

EARLE  W.  DOW,  A.B.,  Instructor  in  History. 

POMEROY  LADUE,  B.S.,  Instructor  in  Mathematics. 

EUGENE  LESER,  Ph.D.,  Instructor  in  French. 

ALICE  L.  HUNT,  Assistant  in  Drawing. 

MOSES  GOMBERG,  M.S.,  Assistant  in  Organic  Chemistry . 
BERNHARD  C.  HESSE,  Ph.C.,  Assistant  in  Qualitative  Analysis. 
ELGENE  H.  ROBERTSON,  Ph.B.,  Assistant  in  Physiological  Chem- 
istry. 

CHARLES  H.  COOLEY,  A.B.,  Assistant  in  Political  Economy. 
FRANK  H.  DIXON,  Ph.B.,  Assistant  in  Political  Economy. 

WILLIAM  A.  KICKLAND,  B.S.,  Assistant  in  Vertebrate  Morphology. 
PAUL  H.  SEYMOUR,  B.S.,  Assistant  in  General  Chemistry. 


ANNOUNCEMENT 


OF  THE 

GRADUATE  SCHOOL. 


GENERAL  INFORMATION. 

The  University  of  Michigan. 

The  University  of  Michigan  is  a part  of  the  educational  system  of  the 
State,  and  derives  from  the  State,  in  one  way  or  another,  the  greater  part 
of  its  revenue.  The  University  comprises  the  Department  of  Literature, 
Science,  and  the  Arts,  and  five  professional  schools,  each  of  which  has 
its  own  P'aculty  and  issues  each  year  a separate  departmental  Announce- 
ment. The  various  faculties  aggregated,  in  1892-93,  one  hundred  and 
eighteen  officers  of  instruction,  besides  numerous  assistants,  some  of 
whom  participate  in  the  work  of  teaching.  Nearly  twenty-eight  hundred 
students,  representing  forty-four  States  and  Territories,  and  seventeen 
foreign  countries,  were  in  attendance. 

The  Department  of  Literature,  Science,  and  the  Arts. 

The  Department  of  Literature,  Science,  and  the  Arts  combines  under 
one  organization  the  different  lines  of  work  that  are  often  represented 
elsewhere  by  the  names  college,  scientific  school,  and  school  of  tech- 
nology. Its  Faculty  numbered,  in  1892-93,  eighty-two  teachers.  The 
students  in  attendance  numbered  nearly  fifteen  hundred,  of  whom  sixty- 
two  were  graduates.  The  presence  of  such  a number  of  graduate  stu- 
dents, taken  with  the  fact  that  high  specialization  of  work  is  not  uncom- 
mon among  undergraduates,  tends  to  create  a genuine  university  atmos- 
phere, and  to  assure  the  advanced  student  of  intellectual  comradeship. 

The  Libraries. 

The  various  libraries  of  the  University  contain  about  82,500  volumes, 
and  include  a number  of  important  special  collections.  Among  these 
are  the  McMillan  Shakespeare  Library,  3,494  volumes;  the  Parsons 
Library  (political  science),  4,325  volumes;  the  Hagerman  Collection 
(history  and  political  science),  2,600  volumes,  and  a Goethe  Library  of 
848  volumes.  The  general  reading  room  seats  two  hundred  and  sixteen 
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readers,  and  separate  rooms  are  provided  for  advanced  students  to  work 
in  with  the  necessary  books  close  at  hand.  Under  certain  restrictions 
graduate  students  have  access  to  the  book  rooms.  The  library  takes 
about  two  hundred  periodicals,  and  is  open,  in  term  time,  eleven  and 
one-half  hours  daily,  except  on  Sundays  and  legal  holidays. 

The  Laboratories* 

The  University  has  an  observatory  and  twelve  laboratories  more  or  less 
fully  equipped  for  routine  instruction  and  for  original  research.  These 
are  (omitting  those  connected  exclusively  with  the  work  of  the  Medical 
and  Dental  Schools):  the  Botanical,  Chemical,  Engineering,  Geological, 
Histological,  Hygienic,  Physical,  Physiological,  Psychological,  and 
Zoological.  For  a fuller  account  of  these  laboratories  and  their  various 
resources,  as  also  of  the  University  collections  for  the  study  of  art,  archae- 
ology, ethnology,  mineralogy,  palaeontology,  systematic  zoology,  etc., 
consult  the  annual  Calendar,  which  may  be  had  gratis  on  application  to 
Mr.  James  H.  Wade,  Secretary  of  the  University. 

The  Scientific  Societies. 

There  are  connected  with  the  LTiversity  a number  of  voluntary  scien- 
tific organizations  which  add  not  a little  to  the  graduate  student’s  oppor- 
tunity for  scientific  training.  The  membership  of  these  societies  consists 
usually  of  University  teachers  and  advanced  students  who  are  pursuing  a 
common  specialty.  They  are  variously  organized  and  meet  weekly, 
fortnightly,  or  monthly,  as  the  case  may  be,  for  the  reading  and  discus- 
sion of  formal  papers,  for  reports  upon  observation  and  experiment, 
reviews  of  recent  technical  literature,  etc.  Some  of  them  do  work  of  a 
highly  creditable  and  stimulating  character.  The  existing  associations 
of  this  character  are  the  Biological  Society,  Chemical  Society,  Engineer- 
ing Society,  Geological  Society,  Mathematical  Club,  Mathematical 
Society,  Philological  Society,  Philosophical  Society,  and  Political 
Science  Association. 


ORGANIZATION  OF  GRADUATE  WORK. 

The  Graduate  School. 

The  Graduate  School  was  organized  in  the  spring  of  1892  in  connec- 
tion with  the  Department  of  Literature,  Science,  and  the  Arts.  Its  pur- 
pose is  to  bring  into  increased  prominence  the  numerous  advanced 
courses  offered  in  that  Department, — courses  that  have  developed  during 
the  past  few  years  from  the  continual  extension  of  the  elective  system,—  - 
and  to  recognize  and  announce  them  as  something  distinct  from  the 
work  of  an  ordinary  college  course.  It  aims  to  make  provision  for  a 
more  systematic  and  efficient  administration  of  this  higher  work,  and,  so 
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far  as  possible,  for  the  separate  instruction  of  graduate  students.  It  also 
aims  to  lay  foundations  for  the  future  development  of  university  (as  dis- 
tinguished from  collegiate)  work.  During  the  year  1892-93  the  manage- 
ment of  the  School  was  entrusted  to  an  Administrative  Council,  consisting 
of  the  heads  of  departments  of  instruction,  with  the  President  of  the 
University  as  chairman. 

The  regulations  of  the  University  respecting  graduate  work,  that  were 
formerly  in  force,  have  been  modified  in  a few  particulars  by  the  Council, 
and  it  is  possible  that  still  further  changes  may  be  made  in  tbe  year  to 
come.  The  more  important  of  these  regulations  are  explained  in  the 
pages  that  follow. 

The  University  System. 

Every  graduate  student  who  is  a candidate  for  a higher  degree,  works 
upon  the  so-called  ‘university  system,’  the  essential  features  of  which  are 
specialization  of  study,  a final  examination,  and  a thesis.  The  student 
selects  a ‘major  study’  and,  in  general,  two  ‘minor  studies,’  his  selection 
being  subject,  however,  to  the  approval  of  the  Council.  When  the  choice 
has  been  made  and  approved,  the  student’s  work  is  henceforth  under  the 
immediate  supervision  of  a committee  consisting  of  those  professors  who 
have  charge  of  the  studies  chosen,  the  one  having  charge  of  the  major 
study  being  chairman.  This  committee  arrange  a course  of  study  suited 
to  the  desires,  needs,  and  previous  attainments  of  the  student,  assist  him 
in  the  choice  of  a subject  for  a thesis,  pass  judgment  upon  his  thesis 
when  it  is  written,  conduct  his  examination  and,  if  he  passes,  report  him 
to  the  Council  as  worthy  of  the  degree  sought.  The  nature  of  the  work 
prescribed,  and  of  the  committee’s  oversight,  varies  more  or  less  according 
to  the  subjects  chosen,  the  degree  sought,  and  the  previous  attainments  of 
the  student.  The  work  may  consist  of  attendance  upon  certain  specified 
courses,  of  reading  to  be  done  privately  and  reported  upon,  or  of  an 
original  research  to  be  carried  on  more  or  less  independently.  The  re- 
quirement of  a thesis  is  sometimes  waived  in  the  case  of  a candidate  for 
a Master's  degree.  It  may  be  added  also  that  for  the  Master’s  degree 
the  Council  may,  at  their  discretion,  approve  a course  of  study  which 
does  not  confine  the  candidate  rigorously  to  a major  and  two  minor 
studies. 

Graduate  students  who  do  not  wish  to  work  for  a higher  degree  are 
admitted  to  any  course  offered  in  the  Department  upon  satisfying  the 
professor  in  charge  that  they  are  qualified  to  pursue  the  work  to  advantage. 

THE  HIGHER  DEGREES. 

Degrees  Conferred. 

The  higher  degrees  conferred  in  the  Department  of  Literature,  Science, 
and  the  Arts  are  those  of  Master  of  Arts,  Master  of  Science,  Master  of  Phi- 
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losophy,  Master  of  Letters,  Doctor  of  Philosophy,  Doctor  of  Science, 
Doctor  of  Letters,  Civil  Engineer,  Mechanical  Engineer,  Mining  Engi- 
neer, and  Electrical  Engineer. 

The  Masters’  Degrees. 

A Bachelor  of  this  University,  or  of  any  other  reputable  university  or 
college,  may  become  a candidate  for  the  corresponding  Master's  degree, 
and  may  be  recommended  for  the  degree  after  one  year’s  residence  at  the 
University,  provided  he  pass  a satisfactory  examination  on  the  course  of 
study  prescribed  by  his  committee.  A thesis  may,  or  may  not,  be  included 
in  the  requirements  for  the  degree,  as  the  committee  in  charge  of  the 
student’s  work  may  determine. 

The  practice  of  allowing  graduates  of  this  University  to  pursue  studies 
in  absentia  as  candidates  for  a Master’s  degree,  has  been  discontinued. 

Students  properly  qualified  may  be  permitted  to  pursue  at  the  same 
time  studies  for  a Master’s  degree,  and  studies  in  any  of  the  professional 
schools,  on  condition  that  the  term  of  study  and  residence  in  this  Depart- 
ment be  extended  to  cover  two  years  instead  of  one. 

The  Doctors’  Degrees. 

The  Doctors’  degrees  are  conferred  onlv  on  persons  who  have  pre- 
viously received  a Bachelor’s  degree,  either  here  or  at  some  other 
reputable  university  or  college,  and  also  during  residence  here  have 
shown  special  proficiency  in  some  one  branch  of  study,  and  good  attain- 
ments in  at  least  two  others,  and  have  presented  a thesis  evincing  the 
power  of  independent  research.  It  is  not  intended  that  the  Doctor’s 
degree  shall  be  won  merely  by  faithful  and  industrious  work  for  a pre- 
scribed time  in  some  assigned  course  of  study,  and  no  definite  term  of 
required  residence  can  be  specified;  but  it  is  the  practice  to  require  at 
least  one  full  year’s  residence  of  candidates  that  have  already  earned  a 
Master’s  degree,  and  at  least  two  full  years  of  candidates  that  have 
taken  only  a Bachelor’s  degree.  The  degree  of  Doctor  of  Philosophy  is 
open  to  persons  that  have  received  the  degre^  of  Bachelor  of  Arts,  or 
Bachelor  of  Philosophy;  the  degree  of  Doctor  of  Science  to  persons  who 
have  received  the  degree  of  Bachelor  of  Science,  and  the  degree  of 
Doctor  of  Letters  to  persons  who  have  received  the  degree  of  Bachelor 
of  Letters. 

The  Higher  Degrees  in  Engineering. 

The  degree  of  Civil  Engineer  may  be  conferred  upon  Bachelors  of 
Science  of  this  University  who  have  taken  the  degree  for  a course  in 
Civil  Engineering,  if  they  furnish  satisfactory  evidence  that  the)'  have 
pursued  further  technical  studies  for  at  least  one  year,  and,  in  addition. 
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have  been  engaged  in  professional  work,  in  positions  of  responsibility, 
for  another  year.  The  first  of  the  above  requirements  may  be  satisfied 
by  pursuing  at  the  University,  under  the  direction  of  the  Council,  a pre- 
scribed course  of  study  for  an  amount  of  time,  not  necessarily  consecutive, 
equivalent  to  an  academic  year.  If  the  candidate  does  not  reside  at  the 
University,  his  course  of  study  must  be  approved  in  advance  by  the  Pro- 
fessor of  Civil  Engineering,  and  he  must  prepare  a satisfactory  thesis  on 
some  engineering  topic,  to  be  presented,  together  with  a detailed  account 
of  his  professional  work,  one  month,  at  least,  before  the  annual  Com- 
mencement at  which  he  expects  to  secure  the  degree. 

The  conditions  on  which  the  degrees  of  Mechanical  Engineer,  Mining 
»Engineer,  and  Electrical  Engineer  are  conferred,  as  second  degrees, 
upon  Bachelors  of  Science  of  this  University  who  have  taken  the  degree 
for  a course  in  Mechanical  Engineering,  Mining  Engineering,  or  Electri- 
cal Engineering,  are  analogous  in  character  to  those  prescribed  for  the 
degree  of  Civil  Engineer. 

Special  Regulations  Relating  to  the  Higher  Degrees. 

1.  Applicants  for  an  advanced  degree,  whether  resident  or  non- 
resident, are  required  to  announce  to  the  Council,  through  the  President, 
as  early  as  the  fifteenth  of  October,  the  particular  branches  of  study  to 
which  they  wish  to  give  special  attention.  The  supervision  of  their  work 
will  then  be  entrusted  to  the  proper  committee. 

2.  The  subject  of  the  thesis  must  be  announced  to  the  President  as 
early  as  the  first  of  December  of  the  college  year  in  which  the  applicant 
expects  to  take  the  degree. 

3.  It  is  expected  in  the  case  of  ever)'  applicant  that  the  thesis  be  upon 
a subject  requiring  research. 

4.  The  thesis  must  be  completed  and  put  into  the  hands  of  the  chair- 
man of  the  proper  committee  as  early  as  the  first  of  May  of  the  year  in 
which  the  applicant  expects  to  take  the  degree. 

5.  The  thesis  must  be  prepared  for  close  scrutiny  with  reference  not 
only  to  its  technical  merits,  but  also  to  its  merits  as  a specimen  of  literary 
workmanship.  It  must  be  preceded  by  an  analytical  table  of  contents, 
and  a carefully  prepared  account  of  the^ authorities  made  use  of. 

6.  The  thesis  must  be  read  and  defended  in  public  at  such  time  as 
the  Council  may  appoint;  and,  in  case  of  a Master’s  degree,  a bound 
copy,  either  written,  or  printed,  must  be  deposited  in  the  University  library. 

7.  Candidates  for  the  degree  of  Doctor  of  Philosophy,  Doctor  of 
Science,  or  Doctor  of  Letters,  in  case  of  the  acceptance  of  their  theses, 
are  also  required  to  have  the  accepted  theses  printed,  and  to  present 
twenty-five  copies  of  the  same  to  the  University  library,  unless  by  special 
vote  of  the  Council  a smaller  number  is  deemed  sufficient. 
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ADMISSION  AND  REGISTRATION. 

All  applicants  for  admission  must  first  report  to  the  President  and 
present  their  credentials. 

The  privileges  of  the  Graduate  School  are  open  to  graduates  of  the 
Department  of  Literature,  Science,  and  the  Arts  of  this  University,  and 
to  graduates  of  other  universities  and  colleges  who  satisfy  the  Council 
that  they  are  qualified  to  pursue  with  profit  the  advanced  courses  of 
study  offered  in  the  school. 

Graduates  of  institutions  where  the  undergraduate  courses  of  study  are 
not  substantially  equivalent  to  the  course  prescribed  at  this  University 
will  ordinarily  be  required  to  do  an  additional  amount  of  undergraduate 
work,  or  to  prolong  their  term  of  residence,  before  being  admitted  to  full 
candidacy  for  a higher  degree. 

Graduates  of  this  University,  or  of  other  institutions,  who  do  not  wish 
to  become  candidates  for  a degree,  may  be  admitted  and  registered  as 
special  resident  graduates. 

Graduates  of  other  institutions  who  are  candidates  for  a bachelor’s 
degree  in  the  Department  of  Literature,  Science,  and  the  Arts,  are  not 
registered  in  the  Graduate  School. 


FEES  AND  EXPENSES. 

Matriculation  Fee. — Every  student  before  entering  any  department 
of  the  University  is  required  to  pay  a matriculation  fee.  This  fee, 
which,  for  citizens  of  Michigan,  is  ten  dollars,  and  for  those  who  come 
from  an\’  other  State  or  country,  twenty-five  dollars,  is  paid  but  once,  and 
entitles  the  student  to  the  privileges  of  permanent  membership  in  the 
University.  There  is  no  fee  for  tuition. 

Annual  Fee. — In  addition  to  the  matriculation  fee,  every  student  has 
to  pay  an  annual  fee  for  incidental  expenses.  This  fee  is  paid  the  first 
year  of  residence  at  the  University,  and  every  year  of  residence  there- 
after. Resident  graduates  are  required  to  pay  the  same  annual  fee  as 
undergraduates.  The  annual  fee  in  the  Department  of  Literature, 
Science,  and  the  Arts  is,  for  Michigan  students,  twenty  dollars;  for  all 
others,  thirty  dollars. 

The  matriculation  fee  and  the  annual  fee  must  be  paid  at  the  begin- 
ning of  the  college  year.  A by-law  of  the  Board  of  Regents  provides 
that  no  student  or  graduate  shall  be  allowed  to  enjoy  the  privileges  of  the 
University  until  he  has  paid  all  fees  that  are  due. 

Laboratory  Expenses. — Students  who  pursue  laboratory  courses  of 
study  are  required  to  pay  for  the  materials  and  apparatus  actually  con- 
sumed by  them.  The  deposits  required  in  advance  are  different  in  the 
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different  courses,  ranging  from  one  to  twenty  dollars.  The  laboratory 
expenses  of  students  will  vary  with  their  prudence  and  economy.  Ex- 
perience has  shown  that  in  the  chemical  laboratory  the  average  expense 
for  all  courses  is  about  one  dollar  and  twenty  cents  a week. 

Diploma  Fee. — The  fee  for  the  diploma  given  on  graduation  is  ten 
dollars,  and  the  by-laws  of  the  Board  of  Regents  prescribe  that  no  per- 
son shall  be  recommended  for  a degree  until  he  has  paid  all  dues,  in- 
cluding the  fee  for  diploma. 

Other  Expenses. — Students  obtain  board  and  lodging  in  private 
families  for  from  three  to  five  dollars  a week.  Clubs  are  also  formed  in 
which  the  cost  of  board  is  from  one  dollar  and  a half  to  two  dollars  and 
a half  a week.  Room  rent  varies  from  one  dollar  to  three  dollars  a week 
for  each  student.  The  annual  expenses  of  students,  including  clothing 
and  incidentals,  are,  on  the  average,  about  three  hundred  and  seventy 
dollars. 

There  are  no  dormitories,  no  commons,  and  no  stipends  (with  the  ex- 
ception of  one  fellowship)  connected  with  the  University.  Students  on 
arriving  in  Ann  Arbor  can  obtain  information  in  regard  to  rooms  and 
board  by  calling  at  the  Steward’s  office. 


COURSES  OF  INSTRUCTION. 

The  following  list  of  advanced  courses  does  not  attempt  in  all  cases  to 
discriminate  graduate  from  undergraduate  instruction;  the  reason  being 
that  the  possession  of  a Bachelor’s  degree  may  mean  much  or  little  as 
regards  a student’s  proficiency  in  a particular  subject.  With  a few  excep- 
tions, the  courses  here  mentioned  all  presuppose  a somewhat  extensive 
preliminary  study  of  the  subject,  a study  covering  from  one  to  six  years, 
according  to  the  circumstances.  In  most  instances  the  attempt  is  made 
to  indicate,  in  terms  of  both  time  and  work,  the  amount  of  preparation 
required  for  entrance  upon  the  courses  described.  Many  of  the  courses 
are  advanced  electives  which  are  open  to  undergraduates,  but  have  been 
shown  by  experience  to  be  suited  to  the  needs  of  many  graduates.  Dif- 
ferent departments  of  instruction  have  adopted  different  modes  of  an- 
nouncing and  explaining  their  work,  but,  in  general,  the  courses  given 
by  any  instructor  are  grouped  under  his  name.  For  further  information 
reference  may  be  made  directly  to  the  head  of  the  department  concerned. 

GREEK. 

The  courses  here  announced  presuppose,  in  general,  four  years’  previ- 
ous study  of  Greek,  viz.,  the  usual  preparatory  course  of  two  years,  and 
two  years  of  collegiate  study  devoted  to  the  history  of  Greek  literature 
and  to  reading  from  Lysias,  Xenophon,  Homer,  Demosthenes,  the  Tragic 
Poets,  and  Aristophanes. 
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In  addition  to  the  courses  named  below,  instruction  will  be  provided 
in  Hellenistic  Greek,  intended  especially  for  those  who  are  looking  for- 
ward to  the  work  of  the  Christian  ministry.  The  precise  nature  of  this 
instruction  cannot  be  stated  at  the  time  this  announcement  is  printed. 

A.  Primarily  for  Graduates. 

Professor  D’Ooge: — 

The  Greek  Dialects. 

The  fragments  of  Greek  lyric  poetry  and  the  most  important  dia- 
lectic inscriptions  will  be  read.  Bergk’s  Anthologia  Lyrica  and 
Cauer’s  Delectus  Inscriptionum  Grgecarum  will  be  the  text-books. — 
Two  hours  a week , second  semester. 

Aristotle’s  Athenian  Constitution. 

In  connection  with  this  text  topics  dealing  with  the  legal  and  politi- 
cal antiquities  of  the  Athenians  will  be  assigned  for  individual  investi- 
gation and  discussion. — Two  hours  a week,  first  semester. 

Mr.  De  Cou: — 

Introduction  to  Greek  Epigraphy  and  Reading  of  Inscrip- 
tions. 

Two  hours  a week,  first  semester. 

B.  For  Graduates  and  Undergraduates. 

Professor  D’Ooge: — 

Teachers’  Seminary. 

This  course  is  intended  to  give  students  who  expect  to  teach  Greek 
training  in  teaching  the  elements  of  inflection  and  syntax.  In  the 
first  semester,  lectures  will  be  given  on  the  chief  results  of  the  modern 
comparative  treatment  of  Greek  sounds  and  inflections.  In  the  second 
semester,  the  course  will  include  the  writing  of  Greek  Prose,  and  a 
discussion  of  the  principles  of  Greek  Syntax. — Two  hours  a week, 
throughout  the  year. 

Seminary  in  Tragedy. 

The  Agamemnon  of  Aeschylus  and  the  Philoctetes  of  Sophocles 
will  be  read  and  interpreted  by  each  member  of  the  class  in  turn. 
The  reading  will  be  accompanied  by  a discussion  of  the  principles  of 
Greek  dramatic  art,  and  by  a study  of  the  important  points  of  textual 
criticism. — Two  hours  a week,  first  semester. 

The  History  of  Greek  Art  from  the  beginnings  to  the 
Roman  Period. 

Von  Reber’s  History  of  Ancient  Art  and  Collignon’s  Manual  of 
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Greek  Archaeology  will  be  made  the  basis  of  a more  general  study. — 
Three  hours  a week,  first  semester. 

Aristotle’s  Ethics,  Books  I-IV  and  X. 

Two  hours  a week,  second  semester. 

Selections  from  Lucian. 

Two  hours  a week,  first  semester. 

Professor  Pattengill: — 

Legal  Orations  of  Demosthenes  and  Isaeus,  with  a study 
of  Attic  law  and  judicial  procedure. 

Two  hours  a week,  first  semester. 

The  Minor  Greek  Poets. 

Selections  from  the  Homeric  hymns,  Callimachus,  Musaeus,  and 
the  Anthology. — Two  hours  a week,  second  semester. 

Studies  in  Euripides. 

Two  hours  a week,  second  semester. 

Mr.  De  COU: — 

Modern  Greek. 

Grammatical  peculiarities,  and  selections  from  Modern  Greek 
writers. — Two  hours  a week,  second  semester. 

LATIN. 

The  courses  here  announced  presuppose,  in  general,  six  years’  previous 
study  of  Latin,  viz.,  the  usual  preparatory  course  of  four  years,  and  two 
years  of  collegiate  study  devoted  to  Livy,  Horace,  Terence,  sight  reading, 
Latin  composition,  and  the  systematic  study  of  Roman  literature. 

A.  Primarily  for  Graduates. 

Professor  Kelsey*: — 

Seminary  in  Roman  Archaeology. 

Two  hours  a week , throughout  the  year. 

Roman  Epigraphy. 

Two  hours  a week,  second  semester. 

Professor  Rolfe: — 

Seminary  in  Latin  Philology. 

Two  hours  a week , throughout  the  year. 

* Owing  to  Professor  Kelsey’s  absence  in  Europe  the  courses  announced  to  be 
given  by  him  are  subject  to  modification.  The  general  lines  indicated  will  be  followed, 
and  due  notice  of  changes  will  be  given. 
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The  Latin  Faculty: — 

Reports  on  Periodical  Literature. 

The  professors  and  instructors  meet  regularly  for  reports  on  the 
contents  of  the  technical  journals.  Graduate  students  are  admitted  to 
a share  in  this  work. — One  hour  a week , throughout  the  year. 

B.  For  Graduates  and  Undergraduates. 

Professor  Kelsey*: — 

Introduction  to  Classical  Philology. 

Lectures  on  the  history,  methods,  and  bibliography  of  classical 
philology.  — Three  hours  a week,  first  semester. 

Introduction  to  Roman  Archaeology. 

Lectures  on  the  elements  of  Roman  archaeology;  the  topography 
and  architectural  history  of  Rome,  and  sculpture  and  painting  in  the 
Roman  period. — Two  hours  a week,  second  semester. 

Lucretius. 

Books  I,  II,  III,  V. — Two  hours  a week,  first  semester. 

Teachers’  Seminary. 

Critical  study  of  Caesar,  Cicero,  and  Vergil,  with  pedagogical  dis- 
cussion and  practice. — Two  hours  a week,  throughout  the  year. 

Professor  Rolfe: — 

Latin  Writing. 

An  advanced  course,  with  studies  in  Latin  Style. — Two  hours  a 
week,  second  semester. 

Latin  Grammar. 

Three  hours  a week,  throughout  the  year.  An  additional  hour  will 
be  given  to  graduate  students  for  the  direction  of  private  reading. 
Advanced  course  in  reading. 

Two  hours  a week,  second  semester. 

Assistant  Professor  Drake: — 

Tacitus. 

Lectures  and  recitations. — Two  hours  a week,  first  semester. 

Seminary  in  Roman  History. 

This  course  is  open  only  to  students  who  have  completed  Professor 
Kelsey’s  undergraduate  course  in  Roman  Archseologv. — Two  hours  a 
week,  second  semester. 

SEMITIC  LANGUAGES,  AND  SANSKRIT. 

Opportunity  for  the  study  of  Hebrew  and  other  Semitic  languages,  and 
of  Sanskrit,  will  be  provided,  but  the  details  of  the  courses  cannot  be 
given  at  the  time  this  announcement  is  issued. 


*See  foot  note  on  previous  page. 
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FRENCH. 

Students  will  not  be  considered  as  taking  graduate  work  in  French, 
whether  graduates  of  this  University  or  of  any  other  institution,  who  have 
not  had  the  equivalent  of  at  least  Courses  I,  2,  3,  6,  7,  8,  20,  and  21,  as 
given  in  the  undergraduate  department  of  the  University  and  described 
in  the  University  Calendar  for  1892-93,  pages  53-55.  These  courses 
include  grammar  and  composition,  the  reading  of  classic  and  modern 
prose,  and  the  classic  and  modern  drama. 

Graduate  work  is  either  chiefly  literary  or  chiefly  linguistic,  but  it  is 
expected  that  for  the  Doctor’s  degree  at  least,  and  it  is  advised  that  for 
the  Master’s  degree  as  well,  some  work  shall  be  done  in  both  directions. 

For  students  who  choose  to  direct  their  work  chiefly  to  the  literature, 
opportunity  will  be  given  in  the  first  semester  of  1893-94  to  study  the 
Eighteenth  Century  dramatists,  the  Sixteenth  Century  literature,  and 
some  of  the  leading  French  philosophical  writers;  in  the  second  semester, 
the  pre-revolutionary  literature,  Voltaire,  Montesquieu,  Rousseau,  etc., 
the  romantic  movement  at  the  beginning  of  the  present  century,  and  the 
satirical  spirit  in  French  literature.  Private  work  will  be  assigned  when 
it  is  thought  desirable  by  the  Professor  in  charge. 

The  oldest  French  literature  will  be  studied  in  connection  with  the 
study  of  Old  French,  which  will  be  continued  throughout  the  year. 

A teachers'  course  in  French  will  be  open  to  candidates  for  a Master’s 
degree  who  intend  to  teach  that  language. 

The  courses  in  French  will  be  given  by,  or  under  the  direction  of, 
Professor  Walter. 

ITALIAN. 

Students  will  not  be  considered  as  taking  graduate  work  in  Italian, 
who  have  not  had  the  equivalent  of  Courses  1 and  2 as  described  in  the 
University  Calendar  for  1892-93,  pages  55  and  56.  In  1893-94  courses 
in  Dante’s  Divina  Commedia  and  Vita  Nuova  will  be  offered. 

The  courses  in  Italian  will  be  given  by,  or  under  the.  direction  of,  Pro- 
fessor Walter. 

SPANISH. 

Students  will  not  be  considered  as  taking  graduate  work  in  Spanish, 
who  have  not  had  the  equivalent  of  Courses  1 and  2 as  described  in  the 
University  Calendar  for  1892-93,  page  56.  In  1893-94  the  drama  of 
Lope  and  Calderon  will  be  offered. 

The  courses  in  Spanish  will  be  given  by,  or  under  the  direction  of 
Professor  Walter. 

GERMAN. 

The  undergraduate  courses,  not  here  mentioned,  provide  for  four  years’ 
study,  five  hours  a week.  Considerably  less  than  that,  however,  is  a 
satisfactory  preparation  for  the  courses  described  below: 
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Professor  Thomas: — 

Goethe’s  Faust. 

Recitations  and  lectures  upon  the  interpretation  of  the  text, 
Thomas’s  edition  being  used  for  Part  I,  Schroer’s  for  part  II.  The 
course  is  open  to  advanced  undergraduates,  but  is  suitable  for  gradu- 
ates also.  Graduates  taking  the  course  will,  upon  request,  be  organ- 
ized into  a class  to  meet  separately  once  a week  for  the  study  of 
special  problems  in  Faust-criticism. — Two  {three)  hours  a week, 
throughout  the  year. 

Teachers’  Course. 

Intended  specially  for  those,  whether  graduates  or  advanced  under- 
graduates, who  are  preparing  to  teach  German  in  the  secondary 
schools.  Several  kinds  of  work  are  carried  on  more  or  less  simulta- 
neously: (1)  Study  of  modern  German  Grammar  from  a historical 
point  of  view  (Brandt’s  Grammar,  with  amplificatory  lectures);  (2) 
Critical  study  of  selected  masterpieces,  with  discussion  of  assigned 
topics  in  a number  of  short  German  essays;  (3)  Lectures  and  discus- 
sions upon  methods  of  teaching,  text-books,  etc.;  (4)  Recitations 
from  Kluge’s  Geschichte  der  deutschen  Nationallitteratur,  beginning 
with  the  section  on  Klopstock. — Three  hours  a week,  throughout  the 
year. 

History  of  German  Literature. 

Lectures  accompanying  systematic  readings  from  Muller’s  German 
Classics.  The  period  covered  extends  from  the  earliest  times  to  the 
middle  of  the  nineteenth  century.  The  course  is  an  advanced  elective 
for  undergraduates,  but  is  suited  to  the  needs  of  graduates  that  have 
never  taken  a general  survey  of  German  literature  in  its  historical 
development. — Three  hours  a week,  throughout  the  year. 

Goethe  Seminary. 

Goethe’s  storm  and  stress  writings,  with  special  reference  to  Eng- 
lish influence. — Open  to  graduates  only.  Once  a week,  first  semester. 

Professor  Thomas  and  Assistant  Professor  Hench: — 
Graduate  Club. 

All  graduate  students  pursuing  German  either  as  a major  or  as  a 
minor  study  meet  once  a week  in  a club,  the  purpose  of  which  is  to 
afford  training  in  the  work  of  linguistic  and  literary  research.  The 
members  will  present  short  papers,  connected  with  their  special 
studies — reviews,  bibliographies,  reports  of  preliminary  investigations, 
etc.  Instruction  will  be  given  both  in  informal  criticisms  and  in 
formal  lectures. 
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Assistant  Professor  Hench: — 

Middle  High  German. 

Introduction  to  language  and  literature.  Lectures  and  recitations. 
Text-books:  Paul’s  Mittelhochdeutsche  Grammatik,  3d  ed.,  and 
Weinhold’s  Mittelhochdeutsches  Lesebuch,  4th  ed.  An  advanced 
elective  for  undergraduates,  but  suitable  for  graduates  who  have  not 
yet  begun  the  study  of  Middle  High  German. — Two  hours  a week, 
first  semester. 

The  Nibelungenlied. 

Reading,  with  lectures  on  language,  mythological  elements,  and 
composition  of  the  epic.  Continuation  of  the  last  named  course. — 
Two  hours  a week,  second  semester. 

Old  High  German.  Introductory  course.  Text-books:  Braune’s 
Althochdeutsche  Grammatik,  2nd  ed.,  and  Braune’s  Althochdeutsches 
Lesebuch,  3rd  ed.  Primarily  for  graduates. — Two  hours  a week, 
second  semester. 

Old  High  German.  Advanced  course  in  continuation  of  last 
named.  Critical  study  of  the  language  and  syntax  of  the  monu- 
ments of  the  ninth  century. — Two  hours  a week,  first  semester. 

GOTHIC. 

Assistant  Professor  Hench: — 

Introductory  Course. 

Wright’s  Primer.  Primarily  for  graduates. — Two  hours  a week, 
first  semester. 

Advanced  course  in  continuation  of  last  named.  Epistles  and 
Skeireins,  as  contained  in  Heyne’s  LHfilas,  8th  ed.  Lectures  on  His- 
torical Grammar  based  on  Kluge’s  Vorgeschichte  der  altgermanischen 
Dialekte. — Two  hours  a week,  second  semester. 

ENGLISH  AND  RHETORIC. 

The  advanced  work  of  this  department  proceeds  along  three  main 
lines: 

1.  History  and  Philology  tf  the  English  Language.  Opportunity  is 
offered  for  (1)  a detailed  study  of  the  phonology,  morphology,  and  syntax 
of  Old  English;*  (2)  a survey  of  the  historical  development  of  the  lan- 
guage, and  (3)  a special  study  of  the  spoken  English  of  to-day.  An 
elementary  knowledge  of  Anglo-Saxon  is  necessary  in  order  to  enter 
upon  this  work. 

* The  term  “Old  English"  is  used  in  this  Announcement  for  the  period  of 
English  afterwards  called  “ Anglo-Saxon."* 
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2.  Higher  Rhetoric.  A historical  course  in  the  classics  of  criticism 
and  literary  theory.  Advanced  courses  in  elocution  and  oratory  are 
also  provided,  involving  the  critical  study  of  great  orators,  ancient  and 
modern,  and  the  application  of  the  principles  of  formal  logic  by  means 
of  oral  and  written  discussions;  these  courses  must  be  preceded  by  a 
year’s  work  in  elocution. 

3.  Literature.  In  the  seminary  courses  in  English  and  American 
literature  opportunity  is  offered,  through  reading  and  discussion,  for 
original  research  bearing  upon  (1)  the  nature  and  meaning  of  the  great 
movements  in  the  history  of  literature;  (2)  the  influence  exercised  upon 
English  and  American  writers  by  the  literature  of  other  nations;  and  (3) 
the  interpretation  of  works  of  literary  art  in  the  light  of  established 
critical  principles. 

The  following  courses  (open  also  to  undergraduates  who  are  prepared 
to  take  them)  will  ordinarily  be  found  adapted  to  the  needs  of  graduate 
students.  In  case  of  persons  who  have  taken  these  courses  for  their 
,first  degree,  special  advanced  courses  for  graduate  study  are  provided 
after  conference  with  the  candidate.  Candidates  for  the  doctorate  are 
generally  found  in  this  category. 

Graduate  students  prepared  to  do  advanced  work  in  Old-English  are 
offered  in  the  first  semester  the  courses  in  Old-English  syntax,  and  in 
the  second,  that  in  Old-English  phonology  and  morphology.  At  the 
same  time  with  the  syntax,  the  general  subject  of  historical  English 
grammar  may  be  taken  up,  and  this  be  followed  in  the  second  semester 
by  the  study  of  the  modern  spoken  language ; but  students  who  desire 
to  make  a study  of  early  English  literature  will  take  instead  the  work  in 
Old-English  poetry,  to  be  accompanied,  at  their  choice,  by  the  under- 
graduate course  in  Transitional  and  Early  Middle  English. 

Graduate  students  not  yet  prepared  to  do  advanced  work  in  Old 
English  will  omit  or  defer  the  course  in  Old-English  syntax,  and  will 
begin  the  subject  with  the  undergraduates,  preparing  themselves  for  the 
two  Old-English  courses  offered  in  the  second  semester. 

Professor  Demmon: — 

English  Literature  Seminary. 

Each  student  is  expected,  first,  to  present  two  papers  during  the 
semester,  one  an  essay  upon  an  assigned  masterpiece,  the  other  a 
critique  of  a fellow-student’s  essay;  second,  to  participate  each  week 
in  a general  ex  tempore  discussion  of  the  work  under  consideration; 
third,  to  read  the  entire  list  of  works  with  which  the  course  deals,  to- 
gether with  such  critical  literature  on  each  subject  as  there  mav  be 
time  for.  The  list  of  masterpieces  is  as  follows:  More’s  Utopia; 
Bacon’s  Essays;  Milton's  Areopagitica;  Burke’s  Reflections  on  the 
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French  Revolution;  Carlyle’s  Sartor  Resartus;  George  Eliot’s  Silas 
Marner;  Spenser’s  Faery  Queen,  Book  I;  Shakespeare’s  Sonnets; 
Milton’s  Paradise  Lost;  Dryden’s  Absalom  and  Achitophel;  Pope’s 
Essay  on  Man;  Wordsworth’s  Excursion;  Tennyson’s  Princess. — 
First  semester. 

Shakespeare  Seminary. 

The  method  is  similar  to  that  in  the  preceding  course.  The  plays 
selected  are:  A Midsummer  Night's  Dream;  The  Merchant  of 
Venice;  As  You  Like  It;  Twelfth  Night;  The  Tempest;  Richard  II; 
the  two  parts  of  Henry  IV;  Henry  V;  Richard  III;  Hamlet;  Mac- 
beth; Othello;  King  Lear;  Coriolanus. — Second  semester. 

History  of  the  English  Drama. 

Lectures.  To  accompany  the  work  of  the  Shakespeare  Seminary. 

American  Literature  Seminary. 

Authors  studied:  Irving,  Poe,  Hawthorne,  Bryant,  Longfellow, 
Emerson,  Thoreau,  Bayard  Taylor,  Whittier,  Holmes,  Lowell, 
Howells  and  James.  Representative  works  of  the  authors  named 
are  studied,  and  an  attempt  is  made  to  discover  the  distinctively 
American  element  by  a comparative  study  with  British  authors. — 
Second  semester.  When  this  study  is  taken  for  an  advanced  degree, 
individual  work  is  assigned  for  the  first  semester,  upon  which  the 
candidate  is  expected  to  make  weekly  reports. 

Higher  Rhetoric  and  Literary  Criticism. 

Reading  and  discussion  of  the  whole  or  parts  of  standard  works  in 
rhetoric  and  literary  criticism.  Candidates  who  take  their  major  in 
English  Literature  are  expected  to  take  this  course  in  connection  with 
the  seminary  work  in  English  Literature  and  Shakespeare. — Weekly 
throughout  the  year. 

Assistant  Professor  Hempl:— 

Old-English  Syntax. 

The  investigation  of  specific  problems,  together  with  a brief 
general  survey  of  the  subject. — Two  hours  a week,  first  semester. 

Old-English  Phonology  and  Morphology. 

A study  of  early  West-Saxon  prose,  with  special  reference  to 
sounds  and  inflection. — T'wo  hours  a week,  second  semester. 

Historical  English  Grammar. 

A general  survey  of  the  subject,  and  the  investigation  of  the  origin 
and  development  of  impugned  Modern-English  idioms. — Two  hours  a 
week,  first  semester. 
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Spoken  English. 

A study  of  colloquial  English  as  distinguished  from  the  English  of 
books  and  of  formal  speech,  and  the  investigation  of  the  more  im- 
portant facts  as  to  the  fortunes  of  English  speech  in  this  country. — 
Two  hours  a week,  second  semester. 

Old-English  Poetry. 

A study  of  early  English  literature,  with  special  reference  to  the 
poetical  monuments. — Two  hours  a week,  second  semester. 

Professor  Trueblood: — 

Study  of  Great  Orators,  ancient  and  modern. 

Lectures  on  methods  of  public  address  and  sources  of  power. 
Study  of  representative  selections.  The  method  is  similar  to  that  in 
the  English  Literature  seminary. — Throughout  the  year. 

Oral  Discussions. 

This  course  is  designed  to  develop  readiness  of  extemporization. 
It  involves  the  application  of  the  principles  of  formal  logic  and 
elocution  in  the  discussion  of  leading  topics  of  the  day.  Students 
are  required  to  present  briefs  of  the  subjects  discussed. — Second 
semester. 

HISTORY. 

The  University  Calendar  for  1892-93,  pages  63  to  66,  shows  the 
general  arrangement  of  the  historical  courses  given  in  the  Department 
of  Literature,  Science,  and  the  Arts.  Courses  1,  3,  4,  6,  7,  and  8,  there 
described,  represent  the  fundamental  work  in  history  with  which  the 
graduate  student,  who  has  history  for  a major  study,  is  expected  to  be 
acquainted,  or  which  he  will  be  expected  to  take  before  entering  upon 
the  strictly  graduate  work  described  below,  though  it  is  not  necessary 
that  all  these  courses  be  taken  before  entering  the  graduate  school  to 
study  history.  A great  portion  of  the  work  of  a graduate  student  will  be 
individual  research  and  investigation  under  the  personal  supervision  of 
the  professor  in  charge,  though  the  list  of  courses  named  below  does 
not  include  that  class  of  work. 

Professor  Hudson: — 

European  History  and  Comparative  Constitutional  Law. 

The  advanced  work  in  Modern  European  History  includes, — 

(a)  A study  of  the  French  Revolution  and  of  the  Empire  of 
Napoleon. 

O The  general  history  of  Europe  since  1815.  This  course  will 
take  up  specially  a study  of  the  unification  of  Germany  and  of  Italy, 
and  of  the  tendencies  which  have  brought  about  present  constitutional 
conditions. 

The  work  in  Comparative  Constitutional  Law  is  largely  of 
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seminary  character.  There  are  lectures  on  the  institutions  of  modern 
European  states;  but  the  more  advanced  work  is  conducted  on  the 
seminary  plan  and  covers  a comparative  study  of’  constitutional  sys- 
tems. In  addition  to  a seminary  in  comparative  constitutional  law, 
there  will  be  a course  for  the  study  of  the  policy  and  relations  of  the 
leading  European  states  in  the  light  of  historical  conditions.  Each 
of  these  seminaries  requires  two  hours  a week , throughout  the  year. 

Professor  McLaughlin*: — 

American  History  and  Constitutional  Law. 

Many  graduate  students  find  courses  3 and  4,  as  announced  in  the 
Calendar  for  1892-93,  suited  to  their  needs.  These  courses,  however, 
will  not  be  sufficient  for  those  who  expect  to  take  an  advanced  degree 
with  American  History  for  a major  study. 

The  more  advanced  work  includes, — 

( a ) A seminary  in  later  American  history  designed  to  give  in- 
struction in  methods  of  research  and  investigation  of  primary  authori- 
ties. 

(< b)  A course  of  topical  study  giving  opportunity  for  a somewhat 
careful  study  of  certain  periods  from  the  best  secondary  authorities. 
One  aim  of  the  course  is  to  widen  the  student’s  knowledge  of  the 
bibliography  of  the  subject. 

(e)  Constitutional  I. aw.  Graduate  students  selecting  this  line  of 
work  will  be  expected  to  study  leading  cases  in  the  reports,  and  to 
read  the  best  works  on  American  political  institutions.  The  aim  is  to 
give  a knowledge  of  the  constitution  as  it  has  been  interpreted  by  the 
courts  and  is  daily  interpreted  in  action  by  the  political  departments. 

PHILOSOPHY. 

The  advanced  courses  described  below  presuppose  instruction  in  logic, 
ethics,  and  general  psychology;  also  a general  introduction  to  philosophy 
and  a somewhat  extended  study  of  the  history  of  philosophy,  ancient, 
mediaeval,  and  modern.  Candidates  for  a higher  degree  who  have  not 
had  a preparation  equivalent  to  this  will  be  expected  to  take  certain  of 
the  lower  courses,  either  before  entering  upon,  or  in  connection  with, 
their  graduate  work.  Advanced  courses  bearing  upon  the  history  of 
philosophy  are  also  given  in  the  departments  of  Greek,  Latin,  French, 
and  German. 

A.  History'  of  Philosophy. 

Mr.  Mead: — 

The  History  of  Philosophy. 

A general  outline  of  the  subject  from  Thales  to  the  present  century. 

* Professor  McLaughlin  has  leave  of  absence  for  the  year  1893-94,  but  the  courses 
announced  for  him  will  be  given  under  competent  instructors,  and  special  research  will 
be  properly  directed. 
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The  course  is  designed  to  state  the  development  of  philosophical 
problems  and  concepts,  and  thus  to  give  the  student  his  bearings  in 
philosophy.  It  is  therefore  highly  advisable,  if  this  course  has  not 
been  taken  before  beginning  graduate  work,  that  it  be  taken  at  once 
upon  beginning  it. — Three  hours  a week,  throughout  the  year. 
Supplementary  work  in  the  History  of  Philosophy. 

The  object  of  this  course  is  to  introduce  the  student  to  the  methods 
of  investigation  and  discussion  in  the  subject.  Some  special  points  of 
the  general  course  are  taken  up  and  given  more  detailed  considera- 
tion.— One  hour  a 7 week , throughout  the  year. 

Professor  Dewey: — 

Movement  of  Thought  in  the  Nineteenth  Century. 

Lectures  upon  the  development  of  thought  in  the  present  century, 
beginning  with  Rousseau.  The  course  is  intended  to  correlate  the 
philosophical  movement  of  the  century  with  political  and  literary 
developments;  it  is  non-technical,  and  should,  whenever  possible,  be 
taken  as  undergraduate  work. — Two  hours  a week,  first  semester. 

Mr.  Lloyd: — 

Contemporary  Philosophy. 

This  course  takes  the  subject  up  at  a somewhat  later  date  than  the 
preceding  course,  and  it  is  more  technical  in  method.  In  1893-94  it 
will  deal  particularly  with  the  philosophic  thought  of  Lotze  and 
Edward  Caird.  It  will  be  omitted  in  alternate  years,  and  in  its  stead 
a course  in  Kant’s  Critique  will  be  given. — Three  hours  a week,  first 
semester. 

The  Philosophy  of  Spinoza. 

Elwee’s  translation.  Lectures,  and  study  of  the  ethics. — Two 
hours  a week,  second  semester. 

Special  Study  in  Spinoza. 

For  the  more  detailed  study  of  special  points  than  the  preceding 
course  affords.  These  two  courses  will  probably  alternate  with  courses 
in  Hegel’s  Logic  (Wallace’s  translation). — One  hour  a week,  second 
■ semester. 

B.  Psychology. 

Mr.  Mead: — 

Special  topics  in  Psychology. 

A summary  of  some  of  the  chief  points  of  psychology  (sense-percep- 
tion, attention,  instinct,  psycho-physical  law,  hypnotism,  etc.),  from 

. the  standpoint  of  modern  experimental  methods.  Lectures,  demon- 
strations, and  experiments.  The  larger  works  of  Ladd  and  James  will 
afford  collateral  reading. — Three  hours  a week,  first  semester. 
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English  Psychology. 

A historical  sketch  of  its  development  from  Locke,  through  Hume, 
Hartley,  and  the  Mills,  to  Bain. — Three  hours  a week,  second  semester. 

Original  Investigation  in  the  Laboratory. 

The  work  will  be  along  three  lines,  physiological  psychology, 
psycho-physics,  and  a study  of  the  psychical  phenomena  of  the  lower 
forms  of  life. — Four  hours  a week,  throughout  the  year. 

C.  Ethics. 

Professor  Dewey:  — 

Political  Philosophy. 

A critical  discussion  of  the  development  of  the  idea  of  the  social 
organism,  social  statics,  or  the  conditions  of  social  order,  involving 
a discussion  of  sovereignty,  rights,  and  duties;  and  social  dynamics, 
or  the  methods  and  principles  of  social  progress. — Three  hours  a week, 
first  semester. 

Supplementary  Course  in  Political  Philosophy. 

A more  detailed  investigation  of  one  or  two  topics  discussed  gen- 
erally in  the  preceding  course.  In  1893-94  it  will  probably  deal  with 
the  political  thought  of  T.  H.  Green. 

Anthropological  Ethics. 

The  origin  and  early  development  of  moral  ideas  and  customs;  an 
attempt  to  discover  the  psychological  and  social  conditions  in 
which  primitive  morality  has  its  basis. — Two  hours  a week,  second 

semester. 

Seminary. 

Historical  investigation  and  critical  discussion  of  typical  problems. 
In  1893-94  one  or  all  of  the  following  subjects  will  be  taken  up:  the 
psychology  of  action  in  its  ethical  bearings  as  treated  in  English 
Ethics;  the  psychology  of  will  in  its  relations  to  the  theory  of 
sovereignty;  the  conflict  between  theories  basing  morality  upon 
natural  law  and  those  basing  it  upon  institutional  life. — Three  hours  a 
week,  throughout  the  yea?-. 

Mr.  Lloyd:— 

History  of  British  Ethics  from  Hobbes  to  Mill. 

A study  of  the  development  of  ethical  ideas  and  problems  in  Great 
Britain.  Special  attention  is  given  to  the  reflection  of  English  politi- 
cal and  industrial  life  in  its  ethical  theory. — Two  hours  a week,  first 

semester. 
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D.  Esthetics  and  Phii.osophy  of  Religion. 

Professor  Dewey: — 

^Esthetics. 

Historical  development  of  its  problems;  its  psychological  basis. — 
Two  hours  a week,  first  semester. 

Mr.  Lloyd: — 

Philosophy  of  Religion. 

Lectures  and  assigned  readings. — Two  hours  a week,  second 
semester. 

THE  SCIENCE  AND  THE  ART  OF  TEACHING. 

Three  courses  constitute  the  foundation  of  the  work  in  this  depart- 
ment. Course  one,  four  hours  a week,  for  one  semester,  is  a practical 
course,  dealing  with  methods  of  instruction,  general  school-room  practice, 
school  hygiene,  and  school  law.  Course  two,  also  four  hours  a week, 
for  one  semester,  theoretical  and  critical,  deals  with  the  principles  under- 
lying teaching  and  government,  as  deduced  from  the  facts  of  human 
nature,  physical,  mental,  and  moral,  and  the  educational  values  or  uses 
of  studies.  Course  three,  three  hours  a week,  for  one  semester,  devoted 
to  school  supervision,  deals  especially  with  the  duties  of  superintendents 
and  principals,  including  the  arts  of  constructing  courses  o'f  study  and 
grading  schools,  and  conducting  examinations,  teachers’  meetings,  in- 
stitutes, etc.  These  courses  are  open  to  students  seeking  advanced 
degrees,  and  are  sometimes  pursued  by  them  with  interest  and  advantage. 
Such  students  are  strongly  advised  to  take  course  two,  at  least,  if  they 
have  never  studied  the  science  of  teaching,  provided  they  intend  to  fol- 
lorv  the  art  of  teaching.  As  the  three  courses  are  strictly  professional, 
lying  wholly  outside  of  the  field  of  general  study,  there  is  manifest  reason 
in  recommending  them  to  graduate  students,  although  elementary. 

Graduate  students  who  have  had  this  more  elementary  instruction, 
should  choose  their  work  among  the  more  advanced  courses  of  the 
department,  given  below-.  These  courses  are  supplemented  by  private 
reading  done  under  the  direction  of  the  professor,  as  far  as  necessary. 
These  more  advanced  courses  may  also  be  profitably  pursued  by  students 
w'ho  have  not  done  the  elementary  work,  although  some  previous  practi- 
cal or  theoretical  acquaintance  with  that  work  is  desirable.  Students 
who  do  not  intend  to  become  practical  teachers,  but  who  elect  work  in 
this  department  for  its  culture  value,  are,  as  a rule,  advised  to  make 
choice  of  educational  history,  or  of  that  subject  combined  with  the  science 
of  teaching.  It  may  be  added  that,  w-hile  the  primary  aim  of  the  depart- 
ment is  to  assist  students  seeking  to  fit  themselves  for  the  work  of  teach- 
ing, the  general  culture  value  of  the  several  courses  is  kept  constantly  in 
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mind.  Nothing  need  be  said  about  the  doctor’s  degree  specially,  except 
that  private  study  will  be  assigned  to  the  candidate  according  to  the 
nature  of  the  work. 

Professor  Hinsdale: — 

History  of  Education:  ancient  and  mediaeval. 

Recitations  and  lectures.  Text-book:  Compayre’s  History  of 
Pedagogy.  The  subjects  treated  in  the  lectures  given  in  this  course 
are  oriental,  Greek,  and  Roman  education,  and  the  rise  and  early 
development  of  Christian  schools. — Three  hours  a week,  first  semester 

History  of  Education : modern. 

Recitations  and  lectures.  Text-book:  CompayH’s  History  of 
Pedagogy.  The  topics  dealt  with  in  this  course  of  lectures  are  the 
movements  of  modern  educational  thought  and  practice. — Three 
horns  a week,  second  semester. 

The  Comparative  Study  of  Contemporary  Educational 
Systems:  domestic  and  foreign. 

Besides  a general  survey  of  the  institutional  organization  of  educa- 
tion in  the  United  States,  similar  surveys  are  made  of  several  foreign 
countries,  as  Germany,  Italy,  France,  and  England.  Lectures. — Two 
hours  a week,  second  semester. 

Seminary. 

Study  and  discussion  of  special  topics  in  the  history  and  philos- 
ophy of  education. — Two  hours  a week,  second  semester. 

POLITICAL  ECONOMY. 

Undergraduate  courses  in  political  economy  which  are  not  here  enumer- 
ated represent  the  work  of  at  least  one  academic  year.  These  courses  cover 
the  elements  of  political  economy,  the  history  of  industrial  society,  and 
an  introductory  study  of  the  more  important  special  problems  of 
economics. 

Of  the  courses  enumerated  below,  those  designated  as  “Intermediate 
Courses”  are  open  to  undergraduate  as  well  as  to  graduate  students,  but 
special  instruction  of  one  hour  a week  will  be  afforded  all  graduate 
students  in  connection  with  each  course,  this  extra  hour  being  devoted  to 
a more  careful  analysis  and  a more  extended  discussion  than  is  possible 
in  the  lectures.  The  courses  designated  as  “Graduate  Courses”  are 
open  only  to  graduate  students,  or  to  undergraduates  making  a specialty 
of  political  economy. 

Professor  Adams: — 

Principles  of  the  Science  of  Finance. 

Under  the  science  of  finance  will  be  included  a discussion  of  princi- 
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pies  of  public  expenditure,  budgetary  legislation,  financial  adminis- 
tration, public  industries,  and  public  debts.  Mr.  Dixon  will  assist 
Professor  Adams  in  this  course. — Intermediate  course,  two  hours  a 
week,  second  semester. 

Transportation  Problem. 

This  course  traces  the  history  of  transportation  as  an  industry, 
shows  the  social,  industrial,  and  political  results  of  modern  methods  of 
transportation,  presents  an  analysis  of  the  railway  problem,  and  dis- 
cusses the  various  solutions  proposed. — Intermediate  course,  two  hours 
a week,  second  semester. 

Critical  Analysis  of  Economic  Thought. 

In  this  course,  as  in  the  one  following,  it  is  the  design  to  acquaint 
the  student  with  the  latest  phase  of  economic  development.  Acquain- 
tance with  the  principles  of  political  economy  by  John  Stuart  Mill  is 
assumed,  and  the  discussions  respecting  economic  theory  since  1850 
are  subjected  to  critical  analysis. — Graduate  course,  one  hour  a week, 
first  semester. 

Critical  Examination  of  the  Labor  Problem  and  the 
Monopoly  Problem. 

In  this  course  acquaintance  with  the  theories  of  socialism  and  with 
the  lines  of  discussion  on  all  practical  economic  problems  is  assumed, 
and  the  question  as  to  the  probable  outcome  of  labor  agitations,  or 
of  political  agitations  traced  to  the  existence  of  industrial  monopolies, 
and  of  the  effect  of  these  agitations  on  the  further  development  of 
economic  theory,  is  subjected  to  discussion. — Graduate  course,  one  hour 
a week,  second  semester. 

Seminary  in  Finance  ; and  Seminary  in  Economics. 

It  is  the  purpose  of  these  courses,  which  may  be  regarded  as  a 
single  course,  to  give  students  an  opportunity  of  acquainting  them- 
selves with  proper  methods  of  investigation.  The  subject  of  these 
seminaries  will  be  varied  from  year  to  year  according  to  the  needs  of 
the  students;  and  it  may  be  proper  to  add,  that  the  “extra  hours” 
given  in  connection  with  “ History  and  Theory  of  Money  and  Bank- 
ing” and  with  “ History  of  Political  Economy,”  are  conducted  accord- 
ing to  seminary  methods. — Graduate  course,  twice  a week,  throughout 
the  year. 

Assistant  Professor  Taylor: — 

Land  Problems  Historically  and  Theoretically  Considered. 

In  this  course  will  be  treated  the  evolution  of  landed  property, 
agrarian  movements  in  all  ages,  land  nationalization,  the  history 
of  tenures,  land-transfer,  peasant  proprietorship,  and  the  farmer 
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question  in  the  United  States. — Intermediate  course,  two  hours  a 
week,  first  semester. 

Socialism. 

This  course  is  in  a measure  complementary  to  the  preceding.  As 
that  course  is  devoted  largely  to  the  consideration  of  the  various  plans 
for  redistributing  the  unearned  surplus  of  land  values,  so  this  course 
treats  of  schemes  for  distributing  the  other  industrial  surpluses,  interest, 
and  profits.  It  will  include  the  study  of  communism,  socialism 
proper,  state  socialism,  and  socialistic  legislation  generally. — Inter- 
mediate course,  two  hours  a week,  second  semester. 

History  and  Theory  of  Money  and  Banking. 

In  this  course,  while  stress  will  be  laid  on  the  theory  of  money, 
special  effort  will  be  made  to  secure  a thorough  understanding  of 
current  monetary  problems  in  the  United  States.  An  extra  hour  for 
conference  and  reports  on  reading  will  be  given  to  graduate  students 
desiring  it. — Intermediate  course,  two  hours  a week,  first  semester. 

Industrial  History  of  the  United  States. 

This  course  is  intended  to  bring  out  the  facts  of  the  growth  of 
agriculture,  manufacture,  and  commerce  in  the  United  States,  and 
seek  an  explanation  of  the  causes  at  work.  It  will  include  a history 
of  corporations  and  trusts,  as  also  a history  of  strikes  and  labor 
movements  generally. — Intermediate  course,  two  hours  a week,  first 
semester. 

Social  Philosophy  with  special  reference  to  Economic 
Problems. 

The  purpose  of  this  course  is  to  consider  the  chief  concepts  and 
principles  which  lie  at  the  foundation  of  economic  society.  It  will 
consider  the  various  doctrines  as  to  the  essential  nature  of  society 
(mechanism,  organism,  etc.),  the  different  social  ideas  (utilitarian- 
ism, laissez-faire,  etc.),  the  nature  and  limits  of  the  property  right,  the 
ideal  principle  of  distribution,  the  family  as  a factor  in  economic 
society,  etc. — Graduate  course,  one  hour  a week,  second  semester. 

Mr.  C.  H.  Cooley: — 

Theory  of  Statistics. 

The  earlier  part  of  this  course  consists  of  lectures.  Later,  practical 
exercises  are  introduced,  and  during  the  second  semester  the  student 
is  expected  to  undertake  work  having  in  some  measure  the  character 
of  independent  research. — Intel  mediate  course,  one  hour  a week, 
throughout  the  year. 

History  of  Political  Economy. 

Intermediate  course,  two  hours  a week,  second  semester. 
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Mr.  Dixon: — 

History  of  the  Tariff  in  the  United  States. 

Intermediate  course,  two  hours  a week,  second  semester. 

The  Economic  Faculty: — 

Current  Economic  Legislation  and  Literature. 

It  is  the  custom  of  all  graduate  students  of  economics  to  come  to- 
gether one  evening  each  week  for  the  purpose  of  reporting  upon  cur- 
rent economic  legislation  and  literature,  and  freely  discussing  all 
topics  pertaining  to  economy  which  may  be  of  general  interest. 

INTERNATIONAL  LAW. 

The  courses  in  international  law  presuppose  a general  acquaintance 
with  modern  European  history. 

President  Angell: — 

Lectures  on  International  Law. 

Two  hours  a week,  first  semester. 

History  of  Treaties. 

Two  hours  a week,  second  semester. 

MUSIC. 

The  lower  courses  given  in  the  University,  but  not  here  enumerated, 
provide  instruction  in  the  science  and  practice  of  choral  music,  the  science 
of  harmonv,  simple  and  double  counterpoint,  and  canon  and  fugue. 

Professor  Stanley: — 

History  of  Music:  to  modern  opera. 

Lectures. — Two  hours  a week,  first  semester. 

History  of  Music:  modern  music;  masterpieces. 

Lectures. — Ttuo  hours  a week,  second  semester. 

Free  Composition  and  Instrumentation. 

Two  hours  a week,  throughout  the  year. 

Musical  Analysis. 

Lectures  and  text-book. — One  hour  a week,  first  semester. 

Musical  Criticism. 

Lectures. — One  hour  a week,  second  semester. 

MATHEMATICS. 

The  courses  mentioned  below  presuppose  the  usual  preparatory  course 
in  algebra  and  elementary  geometry,  plane,  solid,  and  Spherical,  together 
with  two  years  of  collegiate  study  devoted  to  trigonometry,  higher 
algebra,  plane  analytic  geometry,  and  differential  and  integral  calculus. 
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A.  Primarily  for  Graduates. 

Professor  Beman: — 

Solid  Analytic  Geometry. 

Chas.  Smith  and  Frost,  with  references  to  Salmon. — Two  hours  a 
week,  second  semester. 

Differential  Equations. 

Forsyth,  with  references  to  Johnson,  Boole,  and  Mansion. — Three 
hours  a week,  first  semester;  two  hours  a week , second  semester. 

Mathematical  Reading. 

This  course  is  designed  to  give  graduate  students  an  opportunity 
to  read  standard  mathematical  works  under  the  direction  of  the 
faculty.  Jordan’s  Cours  d’  Analyse  will  be  read  in  1893-94. — Three 
hours  a week,  throughout  the  year. 

Assistant  Professor  Cole: — 

Theory  of  Complex  Numbers. 

This  course  leads  to  the  theory  of  the  elliptic  and  other  trans- 
cendental functions.  Its  subject  matter  is  the  logical  development  of 
the  conception  of  the  complex  (imaginary)  quantities,  and  the  con- 
sideration of  the  properties  of  functions  of  a complex  variable.  — Three 
hours  a week,  first  semester ; two  hours  a week,  second  semester. 

Assistant  Professor  Ziwet: — 

Advanced  Mechanics. 

This  course  is  designed  for  students  who  have  taken  a preliminary 
course  in  mechanics  involving  the  elementary  applications  of  the 
calculus.  The  first  part  of  the  course  is  mainly  devoted  to  the  theory 
of  the  potential  and  its  applications;  the  second  to  rigid  dynamics. — 
Two  hours  a week,  first  semester;  three  hours  a week,  second  semester. 

B.  For  Graduates  and  Undergraduates. 

Professor  Beman: — 

Solid  Analytic  Geometry. 

Chas.  Smith  and  Frost,  with  reference  to  Salmon. — Two  hours  a 
week,  first  semester. 

Quaternions. 

Hardy,  with  references  to  Tait  and  Hamilton. — Three  hours  a week, 
second  semester. 

Teachers’  Seminary. 

Critical  study  of  certain  text-books  in  algebra  and  geometry,  to- 
gether with  the  discussion  of  methods  and  aims  in  mathematical 
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teaching,  sketches  of  the  history  of  mathematics,  lists  of  books  for 
teachers,  etc. — Two  hours  a week , throughout  the  year. 

Assistant  Professor  Cole: — • 

Modern  Geometry. 

This  course  is  devoted  to  a systematic  treatment  of  the  elements  of 
modern  coordinate  geometry  as  a basis  for  the  theory  of  higher  curves 
and  of  surfaces  on  the  one  hand,  and  of  invariants  on  the  other. — 
Three  hours  a week,  throughout  the  year. 

Dr.  Markley:  — 

Modern  Higher  Algebra. 

This  course  is  based  upon  Burnside  and  Panton’s  Theory  of  Equa- 
tions.— Three  hours  a week,  second  semester. 

PHYSICS  AND  ELECTRICAL  ENGINEERING. 

The  courses  here  announced  presuppose  about  one  and  a half  years’ 
collegiate  work  in  physics;  viz.,  a course  in  mechanics,  sound,  light,  elec- 
tricity, magnetism,  and  heat,  five  hours  a week,  for  one  year;  a begin- 
ners’ course  in  laboratory  work,  two  or  three  hours  a week  for  half  a 
year;  and  a course  in  primary  and  secondary  batteries,  two  hours  a week 
for  half  a year. 

The  courses  in  Electricity  and  Magnetism  (Mascart  and  Joubert),  the 
Theory  of  Light  (Preston),  and  the  Dynamic  Theory  of  Heat  are  pri- 
marily for  graduates;  the  other  courses  are  open  to  undergraduates,  but 
they  are  found  to  be  beyond  the  work  done  in  man}'  colleges. 

Graduate  students,  who  are  properly  qualified  by  their  previous  train- 
ing, have  opportunity  for  original  research  in  the  physical  laboratory 
under  the  immediate  supervision  of  the  director  and  his  associates. 

Professor  Carhart: — 

Dynamo  Electric  Machinery. 

Three  hours  a week,  second  semester. 

The  Alternate  Current  Transformer;  Fleming. 

Two  hours  a week,  first  semester. 

The  Dynamic  Theory  of  Heat. 

Two  hours  a week,  first  semester. 

Professor  Carhart,  Assistant  Professor  Patterson,  and 
Mr.  Rowe: — 

Electrical  Units  and  Measurements. 

Lectures,  two  hours  a week,  laboratory  work,  three  times  a week,  first 
semester. 
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Professor  Carhart  and  Mr.  Reed: — 

Theory  of  Light;  Preston. 

Lectures  and  recitations,  two  hours  a week,  laboratory  work,  twice 
a week,  second  semester. 

Assistant  Professor  Patterson: — 

Mathematical  Electricity;  Emtage. 

Three  hours  a week,  first  semester  ( second  semester  in  /8g4~gj). 

Electricity  and  Magnetism;  Mascart  and  Joubert. 

T zoo  hours  a week,  second  semester  ( first  semester  in  i8g4~gfi). 

Advanced  Work  in  Photometry. 

One  (or  two ) hours  a week,  second  semester. 

Mr.  Rowe:  — 

Advanced  Laboratory  Work  in  Electricity  and  Magnetism. 

Twice  a week,  second  semester. 

GENERAL  CHEMISTRY. 

The  courses  here  announced  presuppose  about  two  years’  collegiate 
study  of  general,  analytical,  and  organic  chemistry,  comprising  both 
theoretical  instruction  and  laboratory  practice.  The  laboratory  research 
courses  are  intended  primarily  for  graduate  students.  The  lecture 
courses  are  for  graduates  and  advanced  undergraduates,  but  graduates 
taking  these  courses  will  receive  additional  special  instruction  of  one 
hour  a week.  Students  taking  general  chemistry  as  a major  study  are 
required  to  have  a reading  knowledge  of  German  and  French. 

Professor  Freer: — 

Theoretical  Chemistry  of  Recent  Years. 

Lectures,  readings,  and  laboratory  work  in  the  methods  of  deter- 
mining molecular  weights.  Lectures,  two  hours  a week,  laboratory 
work,  one  hour  a week,  first  semester. 

German  Chemical  Literature;  Journal  Club. 

The  Journal  Club  will  be  under  the  direction  of  Professor  Freer, 
but  all  the  instructors  in  the  department  of  general  chemistry  will 
take  part  therein — Two  hours  a week,  second  semester. 

Laboratory  Research. 

The  work  may  be  in  organic  or  in  inorganic  general  chemistry. 
Students  taking  organic  work  must  have  a good  knowledge  of  organic 
preparations. — Hours  arranged  with  instructor,  throughout  the  year. 

Mr.  Higley: — 

The  Rarer  Chemical  Elements. 

Lectures  and  laboratory  work  in  inorganic  preparations.  Lectures, 
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two  hours  a week,  laboratory  work,  one  hour  a week,  second  semester. 

Laboratory  Research  in  Selected  Topics  in  Inorganic 
General  Chemistry. 

Hours  ananged  with  instructor,  thioughout  the  year. 

Mr.  Lichty: — 

Laboratory  Work. 

Methods  of  determining  molecular  weights  and  other  problems 
involving  the  specific  gravity  of  gases. — Three  hours  a "week,  second 
semester. 

Laboratory  Research. 

Involving  the  methods  employed  in  the  preceding  course. — Hours 
arranged  with  instructor,  second  semester. 

ORGANIC  CHEMISTRY  AND  ANALYTICAL  CHEMISTRY. 

The  necessary  preparation  for  the  several  graduate  courses  in  these 
subjects  is  stated  separately  for  each  course  below.  For  full  graduate 
studies  in  analytical  or  organic  chemistry  each  application  is  judged 
upon  its  individual  merits,  in  view  of  the  nature  of  the  studies  desired 
and  the  collateral  qualifications  of  the  applicant.  In  every  case  the  stu- 
dent must  have  made  himself  competent  for  trustworthy  determinations 
in  the  laboratory,  and  should  have  begun  to  use  chemical  literature  in 
its  original  sources.  The  undergraduate  work  in  these  subjects  in  this 
University  embraces  fifteen  courses,  omitted  from  this  announcement, 
amounting  to  sixty-one  hours  of  credit,  in  addition  to  the  courses  in 
general  chemistry  and  in  physiological  chemistry.*  From  twenty-one 
to  forty-t.vo  hours  of  credit  in  chemistry,  general,  analytical,  and  organic, 
if  the  work  be  well  directed  to  the  end  in  view,  may  be  made  to  suffice, 
according  to  the  aims  of  the  student,  to  prepare  him  for  graduate  studies 
in  organic  and  analytical  chemistry.  Graduates  of  other  colleges  who 
have  carried  chemical  studies  with  laboratory  work  through  two  years 
are  in  man}’  cases  found  prepared  to  take  up  graduate  courses  here  at 
once.  Candidates  for  a higher  degree  who  take  chemistry  as  a major 
study  are  expected  to  engage  in  original  studies,  both  in  the  laboratory 
and  in  the  library.  Any  student  can  do  creditable  work  in  a research, 
under  direction,  if  he  have  sufficient  preparation  and  exercise  faithful 
industry.  In  the  research  courses  it  is  usually  made  a part  of  the  stu- 
dent’s work  to  prepare  his  report  in  literary  form  adapted  for  publication 
in  a chemical  periodical.  In  laboratory  work,  hours  can  be  arranged 
between  8 A.  M.  and  6 p.  M. 

* Details  in  regard  to  the  undergraduate  courses  are  given  in  the  University  Calen- 
dar for  1892-93,  pages  78  to  81.  An  “ hour  of  credit  *’  implies  the  satisfactory  completion 
of  work  equivalent  to  one  exercise  a week  during  one  semester. 
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Professor  Prescott: — 

Organic  Synthesis  and  Ultimate  Analysis. 

Open  to  those  who  are  prepared  in  general  chemistry,  primary 
organic  chemistry,  qualitative  and  quantitative  analysis,  and  the  initial 
organic  preparations.  Laboratory  work,  with  reading  by  subjects  in 
the  library.  The  laboratory  work  may  be  taken  mainly  in  synthetic 
preparations  or  mainly  in  organic  combustions.  It  mainly  in  the 
combustion  work,  it  may  well  be  accompanied  by  molecular  weight 
determinations  in  the  laboratory  of  general  chemistry.  If  mainly  in 
synthesis,  it  is  accompanied  by  the  indexing  of  chemical  literature  in 
the  library,  following  well  defined  lines  of  synthetic  production,  with 
reports,  in  a seminary  class,  upon  both  literature  and  experimentation. 
The  synthetic  studies  especially  lead  to  original  research,  and  are  con- 
tinued as  such  in  another  year’s  course. — Horn's  arranged  with 
instructor , throughout  the  year. 

Analytical  Organic  Chemistry. 

Open  to  those  who  are  prepared  in  general  chemistry,  qualitative 
and  quantitative  analysis,  primary  organic  chemistry,  and  proximate 
organic  analysis  equivalent  to  undergraduate  course  14.  Laboratory 
work  with  research  in  the  library.  Qualitative  and  quantitative  work 
with  the  alkaloids,  the  fats,  the  recovery  of  poisons,  and  methods  of 
chemical  estimation  of  the  purity  of  waters.  In  the  determination  of 
organic  compounds  chemical  methods  are  mostly  employed,  but  these 
are  conjoined  with  optical  methods  by  use  of  the  polariscope,  spectro- 
scope, and  refractometer,  as  well  as  by  microscopic  examinations. 
The  student  elects  some  one  branch  of  the  work  provided  for  in  this 
course,  as,  for  instance,  the  alkaloids,  and  devotes  himself  to  experi- 
mentation in  this  branch  and  to  its  bibliography,  reporting  his  progress 
from  time  to  time  in  the  seminary.  Before  the  close  of  the  course  the 
work  becomes  original  investigation. — Hours  arranged  with  instruc- 
tor, throughout  the  year. 

Investigations  in  Organic  Chemistry. 

The  general  chemical  preparation  for  research  is  that  required  for 
one  of  the  two  courses  above  named.  Besides  this,  some  special 
preparation,  such  as  can  be  obtained  in  one  of  the  above  named  courses, 
is  usually  necessary.  Critical  bibliography  is  classed  as  research,  but 
it  must  be  accompanied  by  laboratory  investigation  unless  the  student 
has  experience  in  the  latter.  Any  subject  in  organic  chemistry,  syn- 
thetic or  analytic  in  its  aim,  and  within  the  range  of  inquiry  in  this 
laboratory,  may  be  agreed  upon.  The  constitution  of  the  compounds 
of  the  alkaloids  is  under  investigation  at  present.  The  student  is 
expected  to  gather  from  chemical  literature  the  substance  of  a full 
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history  of  his  subject,  usually  preparing  some  form  of  bibliography. 
In  the  seminary  class  the  student  reports  his  results  and  his  plans, 
from  time  to  time,  when  there  is  a critical  discussion  of  his  report. — 
Hours  arranged  with  instructor , throughout  the  year. 

Professor  Johnson: — 

Qualitative  Analytical  Chemistry. 

Open  to  those  well  prepared  in  qualitative  analysis,  and  in  a begin- 
ning course  in  quantitative  analysis,  in  addition  to  a course  in  general 
chemistry.  The  applicant  must  be  able  to  pass  examination  in 
courses  I and  4 of  the  undergraduate  studies,  or  their  equivalent. 
The  work  consists  in  an  advanced  study  of  qualitative  methods  and 
reactions,  with  a search  of  the  original  literature.  Lectures,  two  hours 
a week,  laboratory  work,  hours  arranged  with  instructor,  second 
semester. 

Investigations  in  Inorganic  Reactions  and  Qualitative 
Methods. 

Open  to  those  who  have  completed  the  course  last  named,  or, 
being  prepared  to  enter  that  course,  have  also  such  special  prepara- 
tion as  the  desired  research  demands.  The  subject  of  a student’s 
research  may  be  selected  in  any  range  of  inorganic  reactions,  such  as 
studies  of  oxidation  and  reduction,  comparative  methods  of  separa- 
tion, limits  of  qualitative  recovery,  and  the  composition  of  products  in 
analysis.  The  facts  of  oxidation,  in  its  successive  degrees,  are  especi- 
ally under  experimental  inquiry. — Hours  arranged  with  instructor, 
either  first  or  second  semester,  or,  preferably , both  semesters. 

Assistant  Professor  Campbell: — 

Quantitative  Analytical  Chemistry. 

Open  to  those  well  prepared  in  qualitative  analysis,  who  have  had 
the  beginning  course  in  quantitative  work,  equivalent  to  course  4 of 
undergraduate  studies,  in  addition  to  a study  of  general  chemistry. 
Laboratory  work  and  library  reading.  The  work  consists  of  general 
advanced  quantitative  analysis,  with  specialization  in  the  direction  of 
the  aims  of  the  student. — Hoitrs  arranged  with  instructor,  first  or 
second  semester,  or  both  semesters. 

Investigations  in  Metallurgical  Chemistry  and  Quantita- 
tive Methodss. 

Open  to  those  who  have  completed  the  course  last  named,  or  have 
had  an  equal  amount  of  training  which  should  be  applicable  to  the 
research  desired.  The  undergraduate  courses  6 and  7 are  advanta- 
geous in  preparation  for  this  research.  The  subject  of  the  research 
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may  be  taken  from  any  part  of  quantitative  work,  to  fill  out  deficien- 
cies in  analytical  science.  It  is  the  special  desire  in  this  laboratory 
to'  make  advances  in  the  proximate  analysis  of  iron  and  steel,  and 
other  metals,  that  is,  to  determine  the  actual  chemical  union  of  the 
elements  existing  in  metals  as  manufactured.  Gas  analysis  is  employed 
where  the  research  requires  it.  Critical  bibliography  is  carried  along 
with  laboratory  determinations,  as  means  of  research. — Hours 
arranged  with  instructor,  throughout  the  year. 

HYGIENE  AND  PHYSIOLOGICAL  CHEMISTRY. 

The  courses  here  announced  presuppose  that  the  student  taking  them 
is  prepared  for  original  research. 

Professor  Vaughan: — 

Original  Research  on  the  Causation  of  Disease. 

Hours  arranged  with  instructor,  either  first  or  second  semester. 
Assistant  Professor  Novy: — 

Advanced  Physiological  Chemistry. 

Laboratory  work  and  reading. — Hours  arranged  with  instructor, 
either  first  or  second  semester. 

ASTRONOMY. 

The  courses  here  announced  presuppose  acquaintance  with  general, 
spherical,  and  practical  astronomy  and  observatory  practice. 

Professor  Hall: — 

Theoretical  Astronomy. 

Computation  of  orbits,  correction  of  approximate  elements,  and 
theory  of  special  perturbations. — Five  hours  a week,  throughout  the 
year. 

Mathematical  Theory  of  Planetary  Motion. 

Elementary  treatment  of  general  perturbations. — Three  hours  a 

week,  first  semester. 

Professor  Hall  and  Mr.  : — 

Extended  Practical  Course  in  the  Use  of  Instruments. 

Hours  (at  the  observatory)  arranged  with  instructors,  first  semester. 

Mr.  : — 

Method  of  Least  Squares  and  Empirical  Curves. 

Two  hours  a week,  first  semester. 

Spherical  Astronomy. 

Three  hours  a week,  throughout  the  year. 
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MINERALOGY. 

The  higher  work  in  mineralogy  presupposes  an  elementary  knowledge 
of  chemistry  and  an  introductory  course  in  mineralogy,  combining  theo- 
retical instruction  with  practice  in  determining  minerals.  This  work 
will  be  directed  by  Professor  Pettee. 

GEOLOGY. 

The  course  of  instruction  in  geology  for  undergraduates,  as  announced 
in  the  University  Calendar  for  1892-93,  page  83,  embraces  two  years. 
The  first  year  is  devoted  to  elementary  studies  in  physical  geology  and 
historical  geology,  giving  three  hours  a week  to  each  for  one  semester. 
Le  Conte’s  Elements  of  Geology  is  used,  supplemented  by  lectures  and 
exhibitions  of  specimens,  maps,  etc.  During  the  second  year  more 
detailed  instruction  is  given,  two  hours  each  week,  in  the  same  general 
subjects.  Green’s  Physical  Geology  is  used  for  reference  during  the  first 
semester,  supplemented  by  lectures  and  laboratory  work.  Each  student 
is  given  a special  subject  for  investigation  in  connection  with  which  a 
thesis  of  about  2500  words  is  required.  During  the  second  semester 
palaeontological  studies  are  carried  on  with  the  aid  of  various  treatises 
and  laboratory  work.  A special  subject  is  assigned  each  student  and  a 
short  thesis  is  required. 

Students  in  the  graduate  school  may  enter  either  of  the  advanced 
courses  mentioned  above,  providing  studies  equivalent  to  the  elementary 
course  have  been  pursued.  Those  who  have  done  more  work  than  is 
represented  by  the  elementary  course  may  make  special  arrangements  for 
instruction  and  assistance  in  various  lines  of  study  dependent  on  their 
tastes  and  acquirements.  In  a general  course  the  current  literature  of 
geology  will  be  read  with  special  reference  to  Pleistocene  geology  and 
to  the  origin  and  classification  of  topographic  forms,  glacial  records, 
lake  histories,  erosion,  and  all  of  the  processes  by  which  the  surface  of 
the  earth  has  come  to  have  its  present  form.  _ » 

The  geological  museum  is  being  rearranged  and  a series  of  fossils 
selected  to  illustrate  the  life  history  of  North  America.  This  collection 
is  intended  especially  for  the  use  of  students  in  the  elementary  courses, 
but  may  be  consulted  by  advanced  students  as  well.  The  specimens  will 
be  exhibited  in  the  lecture  room  as  required,  and  after  lectures  will  be 
returned  to  the  cases  in  the  museum  where  they  will  be  available  for 
examination  at  any'  time. 

There  is  a second  collection  embracing  some  ten  thousand  specimens 
of  both  American  and  European  fossils,  which  is  arranged  zoologically 
and  intended  for  the  use  of  advanced  students  in  palaeontology.  Special 
collections  of  rocks,  brachiopods,  corals,  etc.,  numbering  from  one 
hundred  and  fifty  to  two  hundred  specimens  each  are  arranged  in  the 
geological  laboratory  for  the  immediate  use  of  students. 
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The  collection  in  physical  geology  is  small,  but  efforts  are  being  made 
for  its  enlargement,  and  it  is  expected  that  by  the  opening  of  the  collegi- 
ate year  in  October,  1893,  ample  material  will  be  on  hand  to  illustrate 
lectures  in  this  department.  Students  bringing  private  collections  will 
be  given  an  opportunity  to  arrange  them  in  cases  provided  for  the  pur- 
pose,  and  facilities  for  consulting  original  monographs,  and  making 
comparison  with  specimens  in  the  museum. 

The  geological  laboratory  is  provided  with  apparatus  for  preparing 
thin  sections  of  fossils  and  rocks,  and  with  microscopes  and  photographic 
instruments.  The  laboratory  is  open  to  students  from  nine  until  five 
each  day  throughout  the  collegiate  year. 

The  work  in  geology  will  be  conducted  by,  or  under  the  direction  of 
Professor  Russell. 

SYSTEMATIC  ZOOLOGY. 

The  courses  here  announced  presuppose  about  one  year’s  collegiate 
study  of  systematic  zoology,  both  vertebrate  and  invertebrate,  and  a 
course  combining  lectures  and  laboratory  practice  in  the  identification  of 
vertebrates. 

Professor  Steere: — 

Systematic  Study  of  Vertebrates. 

Hours  arranged  with  instructor , either  first  or  second  semester. 

Special  Study  of  Invertebrate  Groups. 

Hours  arranged  with  instructor,  first  semester. 

Development  of  Species  and  Theory  of  Classification. 

Two  hours  a week,  first  semester. 

ANIMAL  MORPHOLOGY. 

The  courses  here  announced  presuppose  a year’s  work  in  general 
biology,  such  as  is  carried  on  in  this  University  conjointly  by  the  depart- 
ments of  botany  and  animal  morphology.  Following  the  general  biology, 
work  is  provided  in  both  invertebrate  and  vertebrate  morphology.  Can- 
didates for  the  higher  degrees  will  usually  pursue  both  lines  of  work,  but 
will  find  it  of  advantage  to  specialize  in  one  of  them;  they  will  also  be 
required  to  have  a knowledge  of  the  elements  of  physics  and  chemistry 
and  some  acquaintance  with  French  and  German. 

In  the  laboratory,  a description  of  which  is  given  in  the  University 
Calendar,  the  student  learns  methods  of  dissection,  staining,  imbed- 
ding, section-cutting,  graphic  and  solid  reconstruction,  and  other 
technical  methods  of  investigation.  A library,  shelved  in  the  laboratory, 
contains  sets  of  the  important  English  and  foreign  periodicals,  as  well  as 
many  monographs,  and  other  separate  publications.  It  contains,  also, 
an  extensive  collection  of  original  papers  relating  to  the  vertebrate  fauna 
of  the  fresh  waters.  The  private  collections  of  the  instructors  in  mor- 
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phology  and  the  library  of  the  Department  of  Medicine  and  Surgery, 
which  is  rich  in  the  literature  of  vertebrates,  are  also  accessible  to  stu- 
dents. The  original  papers  in  connection  with  both  lectures  and  laboratory 
work  are  placed  in  the  hands  of  students,  and  special  reading  is  required. 

Graduate  students  will  often  find  the  elementary  work  in  general 
biology  of  value  to  them,  and  they  can  rarely  omit,  without  loss,  any  of 
the  courses  in  animal  morphology  that  are  open  to  undergraduates,  if  they 
have  not  already  taken  them  or  their  equivalent. 

A student  who  selects  animal  morphology  as  a minor  for  the  master' s 
degree  may  pursue  the  course  in  invertebrate  morphology,  vertebrate 
comparative  anatomy,  vertebrate  embryology,  or  histology,  but  should 
not  attempt  to  do  work  in  more  than  one  of  these  subjects.  If  animal 
morphology  be  chosen  as  a major,  work  may  be  taken  in  invertebrate 
morphology  and  at  the  same  time  in  any  two  of  the  branches  of  verte- 
brate morphology  named  above.  For  anv  one  of  these  branches  the 
student  may  substitute  the  preparation  of  a thesis,  and  such  substitution 
is  advised  for  those  who  do  not  intend  to  become  candidates  for  the 
doctor’s  degree. 

The  work  outlined  for  those  who  elect  animal  morphology  as  a major 
for  the  master’s  degree,  is  suitable  for  candidates  for  the  doctor' s degree 
who  elect  this  subject  as  a minor. 

Those  electing  animal  morphology  as  a major  for  the  doctor' s degree 
are  expected  to  complete  all  the  courses  offered.  During  the  first  part  of 
his  term  of  residence  at  the  University,  the  candidate  should  devote  his 
time  to  these  courses  and  to  the  completion  of  work  on  the  minors.  In 
his  second  year  of  residence,  in  addition  to  completing  the  work  men- 
tioned, he  is  expected  to  repeat  a designated  piece  of  research  work  in 
order  to  acquaint  himself  with  methods  of  investigation.  At  the  same 
time  he  does  assigned  reading  on  the  more  important  problems  of  mor- 
phology and  on  zoological  history  and  theory.  At  least  one  year  must 
be  devoted  to  the  research  which  is  to  be  embodied  in  the  doctor’s  dis- 
sertation. 

To  graduates  who  have  taken  as  undergraduates  any  of  the  courses 
specified  above  or  their  equivalent,  is  assigned  a corresponding  amount 
of  work  in  reading  and  in  the  preparation  of  a thesis. 

Those  electing  animal  morphology  as  a major,  will  find  it  of  advantage 
to  select  as  one  minor  either  botany,  physiology,  systematic  zoology, 
palaeontology,  or  physiological  psychology.  Less  closely  related  is  work 
in  bacteriology,  physiological  and  organic  chemistry,  and  geology. 

A.  Primarily  for  Graduates. 

Professor  Reighard: — 

Field  Club  Work. 

This  course  consists  of  a study  of  the  invertebrate  fauna  of  the 
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neighboring  waters  and  illustrates  the  application  of  morphological 
principles  to  classification.  Excursions  are  made  and  the  forms  col- 
lected are  determined  by  the  use  of  the  original  literature.  In  1893-94 
special  attention  will  be  given  to  Crustacea  and  parasites.  The  work 
on  parasites  will  be  under  the  direction  of  Dr.  Ward. — Two  hours  a 
week , throughout  the  year. 

Current  Literature  of  Animal  Morphology. 

The  instructors  and  advanced  students  hold  weekly  meetings  at 
which  reports  are  made  on  important  current  papers,  followed  by 
informal  discussion.  Although  the  meetings  are  open  to  all,  the  mem- 
bership is  restricted. — One  hour  a week,  throughout  the  year. 

Original  Work  in  Animal  Morphology:  invertebrate  mor- 
phology, and  vertebrate  comparative  anatomy,  embryology, 
and  histology. 

Definite  problems  are  assigned  and  worked  out  under  the  constant 
supervision  of  the  instructors.  The  locality  affords  exceptional  advan- 
tages for  work  on  vertebrate  embryology  (Petromyzon,  several  Teleosts, 
Amia,  Acipenser,  Amblystoma,  and  other  forms  are  under  control)  and 
for  faunistic  or  experimental  studies  on  invertebrates.  Students  intend- 
ing to  begin  this  work  should  confer  with  the  professor  in  charge  as 
early  as  the  preceding  spring  in  order  that  they  may  have  time  in 
which  to  prepare  necessary  material.  Although  the  course  is  under 
the  general  supervision  of  Professor  Reighard,  some  of  the  work 
may  be  under  the  immediate  control  of  Assistant  Professor  PIuber  or 
Dr.  Ward.  Hours  arranged  with  instructors,  throughout  the  year. 

Assistant  Professor  Huber: — 

Microscopic  Anatomy  of  the  Brain  and  Special  Sense 
Organs. 

This  course  presupposes  a knowledge  of  mammalian  (or  human) 
anatomy,  including  dissection.  It  must  be  preceded  or  accompanied 
by  a course  in  microscopic  technique.  Work  in  vertebrate  embry- 
ology, though  not  indispensable,  is  advised. — Five  hours  a week,  first 
or  second  semester. 

Original  WTork  in  Animal  Morphology. 

See  above. 

Dr.  Ward:  — 

Field  Club  Work,  and  Original  Work  in  Animal  Mor- 
phology. 

See  above. 
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B.  For  Graduates  and  Undergraduates. 

Professor  Reighard: — 

The  Comparative  Embryology  and  Anatomy  of  Verte- 
brates. 

The  work  in  embryology,  which  precedes  the  anatomy,  begins  with 
a stud)'  of  the  early  stages  of  fishes  and  amphibia  and  concludes  with 
detailed  work  on  the  chick  and  the  rabbit.  In  anatomy  a few  type 
forms  are  dissected  and  preparations  of  many  other  forms  are  studied. 
The  lectures  are  illustrated  by  charts  and  preparations  especially 
designed  for  the  purposes  of  this  course. — Five  hours  a week,  through- 
out the  year. 

This  work  may  be  advantageously  preceded  by  the  undergraduate 
courses  in  mammalian  anatomy  and  histology  (courses  4,  5,  6,  and  7, 
University  Calendar  for  1892-93,  pages  85  and  86),  though  these 
courses  are  not  required. 

Dr.  Ward: — 

Invertebrate  Morphology. 

The  lectures  treat  of  the  comparative  anatomy  and  ontogeny  of 
invertebrates.  The  laboratory  work  includes  a series  of  forms  which 
supplement  that  studied  in  the  course  in  general  biology.  Students 
are  required  to  prepare  and  deliver  lectures  on  assigned  topics. — Three 
hours  a week , throughout  the  year. 

BOTANY. 

Graduate  and  undergraduate  students  who  have  taken  a full  year’s 
work  in  general  biology  or  the  corresponding  elementary  courses  in 
botany  are  offered  the  advanced  and  special  courses  named  below'.  All 
of  these  require  practical  laboratory  work  and  use  of  the  reference 
library. 

Professor  Spalding*: — 

Morphology  of  the  Higher  Plants. 

Lectures  will  be  given  and  subjects  assigned  for  investigation  and 
reports. — Three  hours  a week,  first  semester. 

Principles  of  Classification. 

liiree  hours  a week,  second  semester. 

Assistant  Professor  Newcombe: — 

Vegetable  Histology. 

Studies  will  be  made  of  the  developmental  history  of  chromato- 

* Professor  Spalding  has  leave  of  absence  for  the  year  1893-94,  and  the  courses 
announced  for  him  will  be  omitted.  During  the  absence  of  Professor  Spalding  the 
department  of  botany  will  be  under  the  direction  of  Assistant  Professor  Newcombe. 
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phores,  the  phenomena  of  karyokinesis  and  fertilization,  and  other 
subjects  involving  the  application  of  modern  histological  methods.— 
Five  /lours  a week,  first  semester. 

Comparative  Anatomy  and  Physiology  of  Phanerograms. 

Investigation  of  special  problems. — Five  hours  a week,  second 
semester. 

Mr.  Johnson: — 

Cryptogamic  Botany. 

A study  of  fresh  water  and  marine  algre. — Five  hours  a week,  first 
semester. 

Cryptogamic  Botany. 

A study  of  fungi.  Instruction  will  be  given  in  culture  methods  and 
collections  will  be  made. — Five  hours  a 'week,  second  semester. 

PHYSIOLOGY. 

The  advanced  work  in  physiology  presupposes  a knowledge  of  mam- 
malian anatomy,  including  histology,  and  the  elements  of  physics  and 
chemistry.  The  required  training  is  to  be  got  from  such  courses  as  4 and 
5 in  animal  morphology  (or  courses  in  descriptive  human  anatom)'  and 
practical  anatomy),  1 and  2 in  physics,  1,  2,  and  4 in  general  chem- 
istry, and  10  in  organic  chemistry  (described  in  the  University  Calendar 
for  1892-93,  pages  75  to  85).  Ability  to  read  German  is  indispensable, 
and  French  is  desirable,  for  students  taking  physiology  as  a major  study 
for  an  advanced  degree,  though  in  some  cases  a candidate  may  be 
considered  qualified  to  begin  his  advanced  work  prior  to  the  comple- 
tion of  these  requirements. 

Professor  Lombard: — 

Lectures  and  Recitations. 

Five  hours  a week,  throughout  the  year. 

Laboratory  Course. 

Three  times  a week,  for  one-third  of  a semester. 

Physiological  Experimentation. 

One  hour  a week,  for  one  semester. 

Physiological  Research  and  Collateral  Reading. 

Arranged  to  meet  the  wants  of  students  who  take  physiology  as  a 
major  study. 

ENGINEERING. 

Nearly  all  the  instruction  provided  in  the  engineering  department  con- 
sists of  courses  that  are  required  for  the  undergraduate  degree  ; but  the 
following  courses  offer  an  opportunity  for  graduates  to  do  research  work 
for  a second  degree.  In  marine  engineering  the  instruction  will  comprise 
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a study  of  marine  steam  engines  and  propelling  instruments,  the  hydrau- 
lics of  ship-building,  buoyancy,  metacentre,  stability  and  trim,  weight  and 
centre  of  gravity,  waves  and  resistance,  propulsion  by  sails  and  steam 
engines,  laying-off  and  taking-off,  and  other  topics.  The  courses  in 
electrical  engineering  are  included  with  physics,  page  31.  In  each  case 
the  graduate  will  receive  special  advanced  instruction  suited  to  his  indi- 
vidual needs. 

Professor  Cooley: — 

Machinery  and  Mill  Work:  advanced  course. 

A study  of  the  installation  of  plants  of  machinery  with  comparison 
of  the  results  obtained  in  practice  from  different  systems. — Two  hours 
a week,  second  semester. 

Naval  Architecture. 

Hours  arranged  with  instructor,  first  semester. 

Marine  Engines. 

Hours  arranged  with  instructor,  second  semester. 

Ship-Building. 

Hours  arranged  with  instructor,  second  semester. 

Professor  Cooley  and  Assistant  Professor  Wagner: — 
Experimental  Laboratory  Work:  advanced  course. 

Measurements  of  power  and  efficiency  of  secondary  machines. — 
Hours  arranged  with  instructo > , first  semester. 

Steam  Engineering:  advanced  course. 

Devoted  largely  to  testing  steam  machinery  and  reporting  on  the 
tests. — Hours  arranged  with  instructor,  second  semester. 

Assistant  Professor  Wagner: — 

Thermodynamics:  advanced  course. 

Hot  air  and  gas  engines;  air  compressors  and  refrigerating 
machines.  The  work  consists  largely  in  a comparison  of  experimental 
data  with  the  deductions  derived  from  theory. — Two  hours  a week, 
first  semester. 
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